





aterials 


Selection & use of 


metals, nonmetallics, parts, finishes, 


Tale duel: he kon ame l-t-0¢ hale Sm aal-lalehi-loaaelu— 





RPS VER iter y 


P : “SD ag; fe i 
M&M Awards Competition Winners We. 
for the Best Use of Materials in Product Design SEE PAGE 147 ‘44 Ws7 


, eRe 








The 35-Ton Weldment above is the Center Section of a three-section 
Bed for a large Underdrive Press. This piece, and the units illustrated 
at the left, are typical of thousands of Steel-Weld Fabricated parts 
and assemblies produced by Mahon for manufacturers of processing 
machinery, machine tools, and other types of heavy mechanicol 
equipment. It is possible that you, too, could benefit by the econo- 
mies and other advantages offered by welded steel components 
in your product. In any type of heavy machinery there are parts 
and sub-assemblies that can be produced more economically and 
more satisfactorily in welded steel, because, in weldments you 
get greater strength with less weight, plus the additional advan- 
tages of greater rigidity and predictability. Before you place an 
order for weldments, you will want to discuss your requirements 
with Mahon .. . because here is a unique source for welded steel 
in ony form... a reliable and responsible source with complete 
facilities for design engineering, fabricating, machining and assem- 
bling .. . a source where advanced fabricating techniques are sup- 
plemented by craftsmanship which assures you a finer appearing 
product embodying every advantage of Steel-Weld Fabrication. 
See Sweet’s Product Design File for information, or, better stil, 
have a Mahon sales engineer call at your convenience. 


THE R. C. MAHON COMPANY «© Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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For more information, turn to Reader 


Service Card, Circle No. 418 
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Here is a close-up of a 2-inch-wide ring roller 
made of cast “H” Monel alloy. Eighty of 
these rollers feed the hide-splitting machines 
used at Seton Leather Company, Newark, 


N. J. They are cast at the Inco foundry... 
where castings of any practical design or 
shape are turned out clean as a whistle. 
Free from distortion. Close as to tolerance. 


Inco-cast ring rollers of “H” Monel 
help split the cost of splitting leather 


Workers at Seton Leather Company, feed- 
ing freshly tanned hide to the cutting 
blade between two rows of rollers. The 
bottom ring rollers are made of cast “H” 
Monel for long life. 


Hides are split to proper thicknesses 
while still wet from liming baths. And 
this can cause trouble in the hide- 
splitting machines. 

When made of brass, the ring roll- 
ers that guide the skins wear out fast. 
Often in 18 months or less. They just 
can’t take the hard wear ... the cor- 
rosive tanning chemicals. 


What’s more, downtime and re- 
placement costs are only a part of the 
expense. Worst of all is the damage 
done to the skins by defective brass 
rollers ... damage that doesn’t show 
up till later processing. 

Faced with this problem, Seton 
Leather Goods Company — a manu- 
facturer of patent leather — came to 
Inco. Inco Development and Re- 


search men recommended “H”* 
Monelhard corrosion-resisting nickel- 
copper cast alloy. Seton tried it: got 
rollers that last four to six years. 


When you have a problem involv- 
ing castings of corrosion-resisting al- 
loys, get in touch with Inco. Perhaps 
“H” Monel or one of the seven other 
specially developed Inco-casting al- 
loys is the answer for you, too. Each 
provides a combination of properties 
to meet special service conditions. 


For complete information, write 
for Inco’s new booklet, “Cast to 
Outlast.” 


*Registered trademark 


The International Nickel Company, Inc. 


New York 5, N. Y. 


sie 


TEAGE MARE 


67 Wall Street 


a 
Inco Castings ... Sand, Centrifugal, Precision 


For more infermatien, turn te Reader Service Card, Circle Ne. 426 
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YIM, WN MATERIAL 


... AT A GLANCE 





WIRE-REINFORCED CERAMICS may soon help solve the brittleness problem 
long associated with this material. Interest seems to be growing 
for those applications where ceramics must be used for structural 
applications or where a certain degree of shock loading must be 
overcome. 


NEW APPLICATIONS FOR CERAMICS include the use of this material in tools | 
that are said to offer a longer tool life than conventional tools; | 
in radomes that are resistant to heat, rain erosion and other service | 
conditions ; and in atomic fuel elements that are said to be radiation | | 
resistant and may soon be cheaper to use than metallic elements. | | 








JOINING STAINLESS STEEL PIPE WITHOUT USE OF FILLER METALS is now possible | | 
with a modified inert-gas tungsten-are welding technique. Advan- | 
tages claimed for the technique are clean, strong and uniform 
joints in steel and stainless steel pipes. The technique involves 
special machining of the root edges. It was developed especially 
for joining pipe used in nuclear reactors where highly corrosive | 
radioactive solutions must be contained. | | 


A NEW THERMOPLASTIC RESIN, a polycarbonate, is said to have a greater 
degree of toughness, impact strength, heat resistance and dimen- 

Sional stability than any previously developed thermoplastic. 
cel- Tests conducted on the material show it to have a notched impact 
got strength of 12 to 16 ft-lb per in., a heat distortion temperature of 
280 to 290 F and a melting point of 514 F. Not yet available, the 
new polymer is expected to compete in certain areas with cast metals, 
ceramics and other plastics. (More details next month). 


yIVv- 
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‘her 

-al- OUTDOOR WEATHERING TESTS ON PORCELAIN ENAMELED STEEL show large varia- 
ach tions in weather resistance among 864 panels tested for 15 years 
ties at exposure sites in various parts of the country. Enamels affected 
ons. least were those having good resistance to acid attack. The most 

rite resistant enamels retained over 90% of their initial gloss and 

[™ - ghowed insignificant color changes for the 15 year period. 

Inc. HIGH PURITY VANADIUM METAL, said to be 99.5% pure, is on the market. 

N.Y. Said to have good radiation resistance, the metal is recommended 


for use in seamless tubing used in nuclear reactors ; as precision 
resistors; as cathodes for x-ray tubes ; and as a melting stock in the 
' production of certain magnetic alloys. It is available in the form 
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of lumps, chips, cast or machined ingots and as hot-rolled plates 
and bars. 


A BLACK POLYETHYLENE RESIN is now in commercial production. The 


medium density material, having a life expectancy of from two to four 
years, is designed especially for outdoor use. It is recommended 
for irrigation pipes and as a protective sheeting for farm equipment 
and harvested crops. (More details next month). 


A NEW FLUOROCARBON RESIN is being produced by a new company in the field. 


Now in pilot plant production, it will mean more competition for 
existing trifluorochloroethylene materials (Kel-F, Fluorothene 
and Polyfluoron). The new trifluorochloroethylene resin (Geni- 
tron-HL) is said to have a highly consistent molecular weight, 
providing good consistency of properties. 


AN INEXPENSIVE CLEANING PROCESS FOR COPPER improves its bonding prop- 


erties and protects it against tarnishing. The process, suitable 
for batch or continuous operation, uses a 25% solution of ammonium 
persulfate in the form of a brief dip treatment. One gallon of 
solution is claimed to treat approximately 100 sq ft of copper 
surface at a chemical cost of a few tenths of a cent per sq ft. 


A NEW VARNISHED POLYESTER TAPE, rated as a Class A insulation material, 


is now commercially available. An outstanding feature claimed for 
the tape is its good conformability, which seems to be better than 
any coated insulation presently available. According to the sup- 
plier, the good conforming characteristics of the tape may permit 
some electrical parts manufacturers to increase the dielectric 
strength of their insulation by approximately one-third without 
increasing the over-all dimensions of the completed electrical unit. 
(More details next month). 


AN IMPROVED STEEL NITRIDING PROCESS, developed in Switzerland, is 


claimed to give steel parts a greater surface hardness than hitherto 
possible. The process uses a high current electrical discharge 
within an atmosphere of hydrogen and nitrogen gas to convert elec- 
trical energy into thermal energy. Advantages claimed for the 
process are low gas consumption, automatic control and large volume 
production. (More details next month). 


INTEREST IN CERMETS for aircraft "hot spots" is fading in favor of 
alloy modification and in the development of alloys of some of the 
newer metals. The brittleness of cermets, though improved, still 
seems to be a definite limiting factor for such applications as 
turbine buckets. 


Turn to page 181 for more “What’s New in Materials.” 
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Foam Foils Frost 
More than a million square yards 
of urethane foam will be used this 
year as interlining in overcoats 
and other outerwear garments. 
The lightweight foam is as warm 
as any interlining material now 
on the market and is easier to 
dry clean. 


Long Distance Paint 

A highly visible, orange-red paint 
will be used on aircraft to reduce 
mid-air accidents. Containing new 
pigments and ultraviolet light ab- 
sorbers, the new paint can be 
spotted from loug distances. 


Buried Treasure 

When plaster fell off a statue that 
was being moved, it turned out to 
be a 18th century, 514-ton statue 
of Buddha. Valued at several mil- 
lion dollars, the statue is made of 
gold and a tin-zinc alloy. 


Atomic Tire 

Atomic energy has been used suc- 
cessfully to vuleanize a tire that 
is expected to wear longer than 
conventionally vulcanized tires. 
This represents the first basic 


change in curing rubber since 
1839. 


Hole in One 

Better golf scores are possible 
with a new golf ball that is so 
sensitive to touch that a slight 
tap will send it flying. Designed 
for easy swinging golfers, the 
ball has a liquid silicone rubber 
center and an extra hard core. 


Nonskid Sheepskin 

A newly patented rug underlay 
consisting of a layer of sponge 
rubber and a corrugated rubber 
backing helps sheepskin and other 
fur rugs stay in one place, 








Have you had trouble 
with Engineered Bronzes ? 


The truly engineered bronzes...silicon, aluminum and 


manganese bronzes... give desirable combinations of properties 
not available in any other metals. 

lf you need the physical characteristics of the engineered 
bronzes, but if you have had difficulty in achieving them in castings, 
it will be worth your while to try again with Federated products. 

It is difficult to make these bronzes and only many years of 
experience and rigid quality control will produce the metallurgical 
qualities desired. At Federated, ingredient specifications are ad- 
hered to rigidly. Continual spectrographic and chemical controls 
are used during the alloying process. Experienced metallurgists are 
in charge. Performance specifications are always met or exceeded. 

Let us tell you more about these valuable alloys. A Federated 
field man will be around to see you soon. Talk to him. It will 
benefit you. 








B Sacwed Mila & 


Division of 


AMERICAN SMELTING AND REFINING COMPANY 


120 Broadway + New York 5, N.Y. 
In Canada: Federated Metals Canada, Ltd., Toronto and Montreal 
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XG Under the microscope, ordinary shielding 
metals (above) reveal voids that seriously 
reduce radiation absorption . . . while 
e Mallory 1000 Metal (below) shows high 
ss density, positive shielding all the way 
et through. 











§ yen HIGH DENSITY and superior radiation-absorbing 
capability of Mallory 1000 Metal extend through 
every part of every piece. Special Mallory manufactur- 
ing methods give this unique materialan internal struc- 
ture comparable in uniformity with forged metals. 


To the designer of radiation shields, this superior 
uniformity permits calculations based on precisely 
controlled absorption characteristics rather than 
“average” or “typical’”’ values. Safety factor allow- 
ances can be minimized to permit smaller parts and 
lower overall costs. 





In Canada, made and sold by Johnson Matthey & Mallory, Ltd. 
110 Industry Street, Toronto 15, Ontario 








Serving Industry with These Products: 


Electromechanical — Resistors © Switches © Tuning Devices @ Vibrators 
Electrochemical — Capacitors © Mercury and Zinc-Carbon Batteries 
Metallurgical — Contacts © Special Metals © Welding Materials 
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For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


For more information, turn to Reader Service Card, Circle No. 413 





Get predictable radiation shielding... 
with uniform Mallory 1000 


Mallory 1000 Metal is up to 40% more efficient than 
lead. It is being used at energy levels to 100 MEV, 
for source capsules, ‘“‘switching’’ devices and similar 
purposes. Mallory contour pressing permits manu- 
facture of intricate shapes to precise dimensions at 
economical cost. Mallory 1000 has high tensile and 
flexural strength, and machines readily to excellent 
surface finish. 


For complete information, write to Mallory today 
for Technical Bulletin 6-7. 










Expect more...get more from 
















P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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Pipeline welded in 40-ft sections is... 

















2 
an 
V, 
va - « - installed without protection in corrosive soil. 
u- 
at 
- Longest unprotected pipeline 
nt is made of aluminum 
: ; ' 
The use of aluminum for corrosion resistant pipe- 
lines has been given added impetus with the suc- | 
ay N cessful installation of what is claimed to be the 
ew | 


largest, longest unprotected line now in service. 
and interesting Installed by Lavaca Pipe Line Co. for Aluminum | 
applications Co. of America, the gas-carrying pipeline is 8 in. i. 
in dia and 20,000 ft long. It is buried in soil rang- 


of engineering ing from sand and gumbo to salty marsh, yet has 


materials absolutely no protective covering. It is shielded 
— only by electrical insulation at certain flanged 
joints. 


Argon-shielded tungsten arc and consumable elec- 
trode welding methods are used to join 40-ft sec- | 
tions of the pipe. Gas flows through the line at 
500 psi. 
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Light’s in, rain’s out 
with reinforced vinyl 


The hatch tent shown here, made 
of translucent vinyl reinforced with 
Celanese’s cellulose acetate fiber, 
permits normal loading and unload- 
ing of cargo in any type of weather; 
it keeps out the rain, but admits 
light. 

Manufactured by Herculite Protec- 
tive Fabrics, the tent is 32 ft high 
and has a base measuring 29 by 
45 ft. It is claimed to weigh only 
half as much as similar tents made 
of conventional materials, and it is 
resistant to mildew and rotting. 


Rubber cylinders transport liquids 


These oversized rubber balloons are used to transport bulk liquids such as 
oil, water or gasoline. The collapsible cylinders are actually inflated with the 
liquid to be transported. 

Each of the rubber cylinders, produced by United States Rubber Co., has 
a capacity of 500 gal and is centered on an axle which is connected to a 
towing yoke. As shown here, several cylinders can be towed together in tan- 
dem fashion. 

The fabric-reinforced rubber cylinders are capable of withstanding the 
effects of fuels and oils and can be safely stored in the field. So far they 
have been successfully used over ordinary and snow-covered ground, and 
they are expected to perform efficiently in desert areas and on marshy terrain. 

























Large gears: cheaper 
and lighter when welded 


By using automatic submerged arc 
welding, Lincoln Electric Co. is now 
fabricating steel gears varying in 
size from 14 to 60 in. in dia and 
weighing from 125 to 4300 lb. In 
addition to providing a weight sav- 
ing of approximately 50% over cast 
steel gears, the fabricated gears 
eliminate the expense of patterns 
and are cheaper and easier to ma- 
chine. 

In fabricating a typical drive gear 
with a 25%-in. o.d., 8-in. hub dia 
and a 4%-in. tooth face, a rim is 
first formed of hot rolled steel to 
the approximate finished diameter. 
After cooling, a circular spider plate 
blanked to shape is pressed into the 
rim. A forged hub is then positioned 
in the spider and the entire unit is 
tack welded. 


After tack welding, two passes are made around the joint between the rim 
and the spider, providing a %-in, fillet. The joint between spider and hub 
is welded in one pass. The blank is turned over and similar welds are made 
on the reverse side; then the gap in the rim is manually welded (above). 
When the welds are completed, the gear is normalized and pickled to remove 
scale. Finally the blank is machined to size and the teeth are cut (below). 
Note uniformity of beads at the joints. 

















MAY, 




















All-aluminum, 100-ton capacity, 105-ft span crane. 


incl 
a 


Ree Stick iine 


Aluminum cranes need less support than steel 


y me 
Bi so 


Bottom view of 100-ton capacity aluminum crane. 
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The country’s first all-aluminum, 
welded mill-type cranes are now in 
operation. Designed, developed and 
fabricated by Cleveland Crane & En 
gineering Co. using Kaiser Alumi 
num’s new high strength, weldable 
alloy 5083, the cranes range in ¢ca- 
pacity from 5 to 125 tons and span 
from 60 ft, 6 in. to 105 ft. 

Although the aluminum 
cost 3 to 8% more than steel cranes 
built to the same specifications, they 
are said to compare favorably with 
steel cranes for these reasons: 

1. Initial installation costs on 
craneways, columns, footings and 
excavations can be cut by as much 
as 4% of crane cost as a result of 
reduced wheel loads necessary. 

2. Where plant expansion requires 
higher capacity steel cranes, modifi- 
cation of craneway and its supports 
is necessary to withstand higher 
wheel loads. Aluminum crane capac- 
ity can be increased 25 to 35% with- 
out increasing wheel loads. 

3. Savings in_ shipping costs 
amount to 1% to 2% of crane cost. 

4, Erection costs are about half. 

5. Greater work-per-hour capacity. 

6. Maintenance and painting re- 
quirements are negligible. 


cranes 
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@ Top performance under tough conditions . . . that’s 
what’s required of these one man underwater propulsion 
units made by the Link Aeronautical Corporation of 


Endicott, New York. 


The basic shell material for this “Power Diver” must 
be able to withstand the pressures of 100-foot dives 
...must be able to resist the corrosive effect of the sea.. . 
and must still be light enough for a man to carry the 
unit out of the water. These are just some of the physical 
requirements that must be met for such a product as this 
... and met at a price that doesn’t take the product out 
of the sportsman’s reach! 


“That’s why we chose a combination of RCI Poty.ite 
and fibrous glass,” states Felix Aimonetti, vice president 
and general manager of Link. “From the standpoint of 
design, engineering and cost, reinforced PoLyLiTE was 








Creative Chemistry . . . n 


Your Partner in Progress 


REICHHOLD 


( 
Synthetic Resins « Chemical Colors « industrial Adhesives « Phenol 
Formaldehyde « Glycerine « Phthalic Anhydride + Maleic Anhydride « Sebacic Acid 


Constructed With Sturdy, Dependable 


Bae 


the perfect solution for our shell material. 


“Besides all this, the capital outlay we needed for this 
type of construction was relatively low, and we found 
that even without the benefit of prior manufacturing 
know-how during the first weeks of production, we were 
able to turn out aconsistently uniform product. All things 
considered, the use of RCI Poty.ite reinforced with 
fibrous glass has cut our production costs at least 75%.” 


Products possessing the unique advantages of RCI 
Poy ite — lightweight strength, durability, and easy 
maintenance — are becoming increasingly popular and 
profitable in today’s market. Perhaps PoLy.ite polyester 
resin can be incorporated into one of your products. For 
additional information about what you can do with 
RCI Po ty ite in laminating, molding or other plastics 
applications, write for free Booklet A. 








Sodium Sulfite » Pentaerythritol » Pentachlorophenol + Sulfuric Acid 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N. Y. 


For more information, turn to Reader Service Card, Circle No. 558 
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Stalwart 
silicone parts 
are solving more 
and more 
engineering 
problems for 


more and 












more products 
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7328-SR 


Specially recommended 
for high and low 
temperature 
applications 


Silicone rubber parts by Stalwart are 
solving problems every day... and 
costs are being cut too! 


Time and again, Stalwart Engineers 
have and will replace costly metal 
constructions forced on design engi- 
neers because of the limited thermal 
stability of organic rubbers. 


Stalwart is prepared to produce pre- 
cision parts from a variety of Silicone 
rubber stocks to meet your individ- 
ual specifications. These parts will 
retain rubber-like properties at tem- 
peratures from —130° to +600° F. 
They will have excellent dielectric 
properties and resist compression set, 





Write today for 
catalog No. 56-SR-3! 


TALWART .=—.. 


’ 


RUBBER COMPANY - a pecrete 
165 Northfield Road © Bedford, Ohio 165 Northfield Rd. 
Bedford, Ohio 








For more information, turn to Reader Service Card, Circle No. 484 
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Materials selection problem 
To the Editor: 


We have designed and built two tube mills for 
making large diameter, thin wall aluminum pipe 
(12-in. OD by 0.062 wall). This pipe is used almost 
exclusively for agricultural irrigation purposes. 

Although these tube mills are working quite well 
and we have made many miles of pipe, we have a 
recurring problem of guiding and holding down the 
aluminum tube edges just prior to and just following 
the weld. We have found that Micarta is an excellent 
substance, as it is hard enough to last and yet will 
not gall the aluminum. Our problem is to find a 
material which will not gall and yet will stand 
sufficient heat to be placed within an inch or so of 
the actual arc. We have tried many materials for 
this and so far the one which we have found to be 
the best and are now using is graphite. This, however, 
lacks something in mechanical strength and replace- 
ments must be made fairly often. 


ROGER M. SHERMAN 
Chief Engineer 
W. R. Ames Co. 
San Francisco 7, Calif. 


Two materials that might be investigated are: 
Refrax, made by Carborundum Co., Refractories 
Div.; and Borolite compositions, made by Schwarz- 
kopf Development Corp. 


Aides and bed pans 
To the Editor: 


I refer to your reply to a letter on “Engineers’ 
Aides,” published in your Nov ’56 issue, in which you 
state that you believe the idea has been tried with 
mixed results. 

“Mixed results” is right! A large corporation 
last year tried this on young men who didn’t have 
the background to be called “Engineer’—even by 
the devious manpower-holding tricks used today. 

However, we lost these men because they, and 
those who chivvied them daily, couldn’t get out of 
their minds the title-implanted imagery of someone 
frantically running around with a bed pan! 


RICHARD TISCH 

Vice President, Product Development 
A-P-D 

Minnesota Rubber & Gasket Co. 
Minneapolis, Minn. 


Don’t forget sheet metal 
To the Editor: 


I received your letter inquiring about the renewal 
of my subscription to MATERIALS & METuops, and | 
was very pleased to discover your concern. I have 
renewed my subscription for the next two years and 
received my January copy. I have obtained a great 
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Please send me your new 24-page brochure,“A New Material” 
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creative engineering 
and production skill 


Whether it’s a new product 
or redesign of an existing 
product, die casting design 
problems find their solu- 
tion in Advance engineer- 
ing. With over 36 years 
of creative experience and 
production skill in alumi- 
num and zinc, there is 
good reason why Advance 
services are sought by man- 
ufacturers from coast to 
coast. 


We, at Advance, are proud 
of our nation-wide services 
in the production of alumi- 
num and zinc die casting 
components and are deter- 
mined to maintain our rep- 
utation. 


Next time, send your draw- 
ings to Advance for a die 
casting survey and cost 
estimate. 





These symbols are your 
assurance of highest 
quality control of 


zine and aluminum 
alloys under ASTM 
standards 


Yim Coast to Coast 
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ADVANCE 
TOOL AND DIE 
CASTING CO. 


3760 N. Holton St. 
Milwaukee 12, Wis. 
Dep? M-} 


For more information, turn to Reader Service Card, Circle No. 395 
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many interesting and useful pieces of informat 
from your publication that have been very helpful 
to me in my work. I do, however, wish at times that 
there was a little more information on common 
everyday sheet metal fabrication, and not quite so 
much on the application of plastics. Our product is 
mainly farm equipment and I just can’t pour a 
potato harvester into a mold as cheap as I can 
hammer one out of steel and weld it. 

You might also be interested to learn that 
MATERIALS & METHODS is a permanent part of our 
library and is the cause of many discussions ., . 

Please continue to consider us among your sub. 
scribers, readers, and, sometimes, critics. 


W. C. VAN Horn 

Chief Manufacturing Engineer 
Food Machinery & Chemical Corp. 
John Bean Div. 

San Jose 1, Calif. 


We will keep this suggestion in mind. The materials 
field is so broad, and developments come so thick and 
fast, it is sometimes difficult to reserve space for 
older and more prosaic materials. 


Our prices please 
To the Editor: 


I would like to congratulate MATERIALS & METH- 
opS on its new editorial format. I am particularly 
pleased with the new section giving prices of engi- 
neering materials. I don’t believe any other publica- 
tion presents as varied a coverage, and I am glad to 
have had a hand in the preparation of the price 
chart for organic finishes, which first appeared in 
the March issue. 


HOWARD R. ROTHENBERG 
J. Landau Co. 
Carlstadt, N. J. 


Care in handling beryllium 
To the Editor: 


You are to be commended for the manner of 
presentation of my article “Could Beryllium Be a 
Structural Material?” in the February ’57 issue of 
M&M. The general layout was quite well done, but 
I would like to point out a rather serious error: 

It was stated on p 103 that “beryllium can be 
handled with the same precautions used for lead.” 
... Lead is a digestive poison; beryllium is a pul- 
monary and skin hyper-irritant. Many lives would be 
lost if the same precautions used for lead were used 
for beryllium. Fortunately most people investigating 
beryllium today are well informed as to the differ- 
ences in the nature of the toxicity of lead and 
beryllium. 

GEORGE A. HOFFMAN 

Aeronautics Department 

RAND Corp. - 

Santa Monica, Calif. 
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New York Coliseum 


2nd Annual Design Engineering Show 


and Design Engineering Conference 


May 20-23, 1957 


The Show 


The Design Engineering Show, 
which has skyrocketed to a posi- 
tion among the top five industrial 
expositions in only one year, will 
be two and a half times larger 
than the initial show held in 
Philadelphia last year. Devoted 
exclusively to the design engi- 
neer’s needs, the show will be 
composed primarily of exhibits 
demonstrating latest develop- 
ments in engineering materials, 
and product design. 

Technical experts from nearly 
400 leading companies will be on 
hand to answer questions and 


The Conference 


The Design Engineering Con- 
ference, running concurrently 
with the Design Show, will con- 
sider such problems as procedures 
in developing new designs and the 
electrical, mechanical and mate- 
rials aspects of design engineer- 
ing. (See complete program on 
the following pages.) 

Sponsored by the Machine De- 
sign Div. of the American Society 
of Mechanical Engineers, the con- 


give advice on the broad range of 
exhibits, which include metallic 
and nonmetallic materials; fin- 
ishes and coatings; shapes and 
forms; fasteners; mechanical, 
electrical, electronic, hydraulic, 
and pneumatic components; and 
accessories for product develop- 
ment. 

Visitors will be especially wel- 
come at the MATERIALS & METHODS 
booths (425, 431), where the 
winning entries in M&M’s First 
Annual Awards Competition for 
the best use of materials in prod- 
uct design will be on display. 


ference sessions will again have 
as chairmen the editors of the 
four leading design publications: 
G. F. Nordenholt, Product Engi- 
neering; F. J. Oliver, Electrical 
Manufacturing ; Colin Carmichael, 
Machine Design; and H. R. Clau- 
ser, MATERIALS & METHODS. 

In all, 83 speakers, drawn from 
top levels of the nation’s design 
engineers, will lead the discus- 
sions. 





How to Register 


This year’s show carries a 
registration fee of $2, which 
can be paid any time during ex- 
hibition hours—12 noon to 6 
p.m, May 20-23 (Monday 
through Thursday)—at the reg- 
istration desk in the New York 
Coliseum. Advance registration 
cards may be obtained from 
Clapp & Poliak, Inc., 341 Madi- 
son Ave., New York 17, N. Y. 

Registration for the Confer- 
ence can be made at the ASME 
desk in the main lobby of the 
Coliseum from 9:30 a.m. to 
12:30 p.m., May 20-22; advance 
registration forms may be ob- 
tained from Clapp & Poliak. 
The Conference fee, $5 for 
ASME members and $10 for 
nonmembers, entitles the regis- 
trant to attend all Conference 
technical sessions, as well as 
the Design Engineering Show 
itself. In addition, each regis- 
trant will receive copies of all 
papers delivered at the Confer- 
ence. 

(Preview continued on p 21) 
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LARGEST CLEARSPAN DOME yet built with HETRON skin is this 117-foot geodesic dome, to be tested by U.S. 
Marine Corps as portable hangar for jet planes. Fabricator is Washington Aluminum Company, near Baltimore, Md. 








How idea men are using HETRON polyester 





HETRON provides wind-resistant, fire-retardant skin for jet fighter hangar 





Outstanding strength, excellent molding 
properties, the big plus of inherent fire 
retardance—these are a few of the proper- 
ties of HETRON which are appealing to 
men with ideas in plastics. 

Like the builders of this geodesic dome 
to house jet fighters, for example. They 








Semi- 
Rigid Resins rigid 
Physical Resin 
Property HETRON | Avg. 10 | HETRON 
92 Others 32A 





| Room 
Flexural | Temp. 38.6 36.4 41,8 


Strength, 
PS!x103 | 





180°F. 25.0 18.6 23.5 








Room 
Flexural | Temp. 1.88 1.61 | 1.82 


Modulus, | 
PSIx106 





180°F. 0.90 0.79 | 0.85 




















1. When high flexurals are 
important. You get extra flexural 
strength with Hetron. Other advantages: 
unusually high impact strength; very high 
heat resistance; excellent tensile strength; 
very low water absorption. 





needed a material which could withstand 
winds up to 150 mph. A material which 
would mold to critical tolerances. A ma- 
terial which would protect men and jet 
planes against fire. They chose HETRON. 
Below are three more of hundreds of 
ways HETRON polyester resins are helping 


2. When your product must 
meet building codes. When you 
need specific flame-spread data, you can get 
HETRON-based building materials with Un- 
derwriters’ listing and label and Factory Mu- 
tual seal of approval. 


DUREZ PLASTICS DIVISION 


to bring new ideas to reality. 

To discover how well HETRON can meet 
your particular design requirements, send 
for a complete data file on these resins 
We'll also send a list of reputable fabrica- 
tors working with HETRON. 





3. For aircraft. Some HEtRon resins, 
including semi-rigid HETRON 32A, are manu- 
factured to meet MIL-R-7575A, Types I, Il, 
and III. 






HOOKER 





HOOKER ELECTROCHEMICAL COMPANY 
3405 Walck Road, North Tonawanda, New York 


For more information, turn to Reader Service Card, Circle No. 634 
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Speakers at Materials Sessions 


C. R. Simcoe—Metals 
New metals and alloys for 
high temperature use; new 
metals and alloys’ with 
high strength-weight ra- 
tios; honeycomb construc- 
tions; processes for improv- 
ing properties. Materials: 
titanium, zirconium, molyb- 
denum, alloys of aluminum 
and magnesium, and nodu- 
lar iron. Processes: vacuum 
melting, casting, chem-mill- 
ing, etc. 


J. H. Koenig, E. J. Smoke 
—Ceramics and Refractories 
Technical developments in 
the field of ceramics. Mate- 
rials: refractories and re- 
fractory coatings, cermets, 
enamels, glass, dielectrics 
and porcelain and mechani- 
cal ceramics. Properties of 
materials and principal and 
potential areas of applica- 
tion will be covered. 


Wyman Goss—Plustics and 
Rubbers 

New applications for older 
materials; new materials; 
use of plastics in the auto- 
motive industry; use of 
plastics as a replacement 
for conventional materials 
of construction. Materials: 
vinyls, polystyrenes, phe- 
nolics, etc. 


H. J. Reind!l—Coatings und 
Finishes 

Organic coatings: varn- 
ishes, enamels, epoxies, 
chlorosulfonated polyethy- 
lene (Hypalon). Metallic 
coatings: high vacuum met- 
allized, electrically conduc- 
tive, tungsten carbide, etc. 
Conversion coatings: oxide, 
phosphate, chromate, etc. 


Design Engineering Conference Program 








Program of Technical Sessions 


Monday, May 20, 10:00 a.m. 


Panel discussion on Procedures in 
Developing New Designs 


Chairman and Moderator: GEORGE F. Nor- 
DENHOLT, editor, Product Engineering 
Vice Chairman: CHARLES MARKS, member, 
New York and Patent Bar 

Panel Members: T. M. BUTLER, director of 
engineering, Burroughs Corp.; MYRON S. 
CURTIS, engineering vice president, War- 
ner & Swasey Co.; GEORGE F. HABACH, 
vice president, engineering, Worthington 
Corp.; ROBERT H. HOSE, Henry Dreyfus 
Associates; WILLIAM J. RUSSELL, vice 
president, engineering, Landers, Frary & 
Clark; and WALTER DORWIN' TEAGUE, 
Walter Dorwin Teague Associates 


Tuesday, May 21, 9:30 a.m. 
(Three concurrent sessions) 


Mechanical Session 


Chairman: COLIN CARMICHAEL, editor, Ma- 
chine Design 

Vice Chairman: ROBERT M. CONKLIN, assist- 
tant manager, Mechanical Engineering 
Dept., Battelle Memorial Insitute 

Speakers: “New Developments in Design and 
Application of Gearing,” DARLE W. Dup- 
LEY, advanced design engineer, gear engi- 
neering, General Electric Co. 
‘“‘New Developments in Design and Appli- 
cation of Cams,’”’ HAROLD A. ROTHBART, 
professor, Dept. of Mechanical Engineer- 
ing, City College of New York 


Materials Session 


Chairman: HENRY R. CLAUSER, editor, MATE- 
RIALS & METHODS 

Vice Chairman: JOSEPH BONANNO, chief engi- 
neer, Lionel Corp. 

Speakers: “Metallic Materials,’ C. R. SIMCOE, 
principal metallurgical engineer, Battelle 
Memorial Institute 
“Ceramics and Refractory Materials,” 
JOHN H. KOENIG, director, and EDWARD 
J. SMOKE, professor, School of Ceramics, 
Rutgers University 

(continued on p 23) 
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“STOP-ROLL”* EMBOSSING 















Dramatic dashboard design. 

Segmented lines are depressed in black. . . 
with roller embossed pattern. ‘“Stop-roll’’ process 
stops the design at any desired place. 











Any design may be reproduced. 


KMoifor 


ONE-PIECE COINED WITH LUG 





Cold forged coined letters, emblems 

and script plates anodized in any brilliant color. 
Plate and lug one integral unit... 

allowing the lugs to be easily turned — 

or used with any standard fastener. 

Lugs may be any size or shape. 


Ernbos 


DEEP DIMENSIONAL EMBOSSING 


Design and Identification. 

Deep dimensional mechanical embossing on 
color anodized aluminum and other metals 
over which hard baked enamels 

may be mask-sprayed. 


Eetchrite 


SPECIAL “SHARP-ETCH" PROCESS 





Beautiful brushed brass panel... 

sharply etched for easier reading... 

baked red enamel fill for consumer eye appeal... 
lacquer protected for rugged wear. 


To help you transform your design ideas into practical production items, 
we can create and then produce for you exciting style in Trim and Parts thru 
our many processes and engineering-design services. Your inquiry is invited. 













Rolbos — roller embossing (including “‘stop-roll’’). Embos — mechanical embossing. 
Etchrite — sharp etching., Kolfor — cold forged coined letters with integral lug. 
Lithographing * Stamping * Anodizing * Plating * Enameling Working in All Metals. 











For more information, turn to Reader Service Card, Circle No. 526 
22 * MATERIALS & METHODS 















iectrical Session 


Chairman: FRANK J. OLIVER, editor, Elec- 
trical Manufacturing 

Vice Chairman: WALTER T. BUHL, vice presi- 
dent-engineering and manufacturing, Le- 
land Electric Co., Div. of American Ma- 
chine and Foundry Co. 

Speakers: “Selecting Motors with New NEMA 

Frame Sizes,’ EARL BARNES, assistant 
chief engineer, Reliance Electric & Engi- 
neering Co. 
“Static Switching Devices,” Dr. ROBERT 
A. MATHIAS, assistant professor, Dept. of 
Electrical Engineering, Carnegie Insti- 
tute of Technology 





Wednesday, May 22, 9:30 a.m. 
(Three concurrent sessions) 


Mechanical Session 


Chairman: HAROLD SIZER, director of design 
for machine tools, Brown & Sharpe Mfg. 
Co. 

Vice Chairman: WILLIAM C. ALLEN, director, 
manufacturing and equipment engineer- 
ing, Westinghouse Electric Co. 

Speakers: “Designing for Easier Machining, 
Handling and Assembly,” Kurt O. Trcu, 
vice president in charge of engineering, 
Cross Co. 

“Hopper Feeding,” FLOYD E. SmMIru, 
president, Perry Equipment & Engineer- 
ing Co. 


Exhibitors 





Program of Technical Sessions—continued 








Materials Session 


Chairman: CARL MASSOPUST, director of re- 


search and development, Plastics Div., 
General American Transportation Corp. 


Vice Chairman: DONALD R. MESERVE, prod- 


ucts manager, organic coatings, Metal 
and Thermit Corp. 


Speakers: ‘Plastics and Rubbers,” WYMAN 


GOss, manager, phenolics engineering, 
Chemical Materials Dept., General Elec- 
tric Co. 

“Coatings and Finishes,” H. J. REINDL, 
supervisor, research and development, 
Finishes Section, Inland Mfg. Div., Gen- 
eral Motors Corp. 


Electrical Session 


Chairman: Dr. CUTHBERT C. HURD, director 


of automation research, International 
Business Machines Co. 


Vice Chairman: JOHN RANDALL, assistant di- 


rector, Manufacturing Engineering Office, 
Ford Motor Co. 


Speakers: “Numerical Control for Machin- 


ery,” CLAUDE D. COFFIN, senior electrical 
engineer, Warner & Swasey Co. 


“Designing Machine Tools for Automatic 
Controls,” C. G. SUNG, manager, mechani- 
cal Development Section, Research Lab- 
oratories Div., Bendix Aviation Corp. 


2nd Annual Design Engineering Show 
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KEY to a revolution 


in electrical design— 
Reynolds Aluminum 
strip conductors 


Aluminum Strip Conductor becomes its own 
insulation through anodizing—a process by 
which the non-conductive film of aluminum 
oxide, natural to aluminum, is deepened. 
This revolutionary conductor and its companion 
product, Reynolds Interleaved Strip Conductor, 
used with a very thin layer of insulation between 
windings, make many more aluminum 
advantages available to electrical design. 
Both conductors are now available as a 
result of Reynolds pioneering research. 





Space and weight are saved in coils and trans- 
formers—and there’s up to 50% savings in 
conductor material costs. Aluminum Strip 
Conductors provide added conductive area without 
increasing the space now required with copper wire. 
Space formerly taken up by insulation and voids 
in round wire windings is eliminated. 


































Heat dissipation is greatly improved because each 
coil winding is externally exposed and because of 
aluminum’s high rate of heat transfer. Hot spots 
are eliminated, cooling ducts usually not needed. 
Electrical performance is increased because of lower 
average operating temperatures. 


For all aluminum applications, advantages like 
this are available through Reynolds Design and 
Engineering Services. You can gain most from the 
strength, light weight and versatility of aluminum 
by asking these men to work with you on design 
problems. For their assistance call the Reynolds 
Office listed under ‘“‘Aluminum”’ in your classified 
phone directory. Or write Reynolds Metals Company, 
P.O. Box 1800-HM, Louisville 1, Kentucky. 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G23 ALUMINUM 





BOY”’, Reynolds exciting dramatic series, 
Sundays, NBC-TV 
VISIT THE 
REYNOLDS ALUMINUM EXHIBIT 
at the Design Engineering Show 
New York Coliseum—May 20-23 
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Graph shows how electrical characteristics of a 10 kva copper 
wire wound transformer are virtually duplicated by a trans- 
former with Reynolds Aluminum Strip Conductor wound in 
exactly the same physical space as conventional copper coils. 


WEIGHT AND COST 



































SQUARE COPPER ALUMINUM 
COILS: DOUBLE GLASS ANODIZED FILM 
INSULATION INSULATION 
CONDUCTOR SIZE 
PRIMARY 1-46 GA 1—.008x3% 
SECONDARY 2—#6 GA 2—.008x3% 
TURNS: 
PRIMARY 2 COILS—84 TURNS 2 COILS—84 TURNS 
SECONDARY 2 COILS—42 TURNS 2 COILS—42 TURNS 
COIL WEIGHT 41 Ibs 20 Ibs 
PRICE $/ib $0.77 rat a 
CONDUCTOR COST,$ $31.57 APPROX. 50% 
CORE (‘SHELL TYPE) 
WEIGHT 132 Ibs 132 Ibs 
CROSS-SECTIONAL AREA 
CENTER SECTION 14.625 in* 14.625 in.* 
YOKE 20 in.” 20 in.? 

















Here is a comparison of 10 kva—480/240—240/120 trans- 
formers of conventional copper design and with Reynolds 
Aluminum Strip Conductor in exactly the same physical 
space. Note that aluminum strip design saves approximately 
half the conductor cost and weight. 





Far more information, turn to Reader Service Card, Circle No. 626 
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Exhibitors—continued 


Ww. H. Brady Co. 1827 
Brammer Corp. 1038 
Bridgeport Brass Co. 812, 816 
Brook Motor Co. 23 
Charles Bruning Co., Inc. 1637 
Buffalo Bolt Co., Div. of 
Buffalo-Eclipse Corp. 124 


Burndy Engineering Co., Inc. 1327 


Camloc Fastener Corp. 840 | 
Casting Engineers Inc. 839 
Celanese Corp. of America 6515, 517 
Century Electric Co. 922 
Cerro de Pasco Sales Corp. 1222 | 
Chain Belt Co. 1819, 1821 | 
Champion Rivet Co. 1041 
Chicago-Allis Mfg. Corp. 518 
Chicago Rawhide Mfg. Co. 616,618 
Chilton Co. 943 
Cleveland Cap Screw Co. 919 
Cleveland Designers & 

Consultants, Inc. 1043, 1045 


Cleveland Graphite Bronze Co. 1829 
Cleveland Hardware & Forging 


Co. 1836 
Cleveland Worm & Gear Co. 222, 224 | 
Coating Products 527 
Cobra Metal Hose Div., 

D. K. Mfg. Co. 202 
Colonial Alloys Co. 1221 
P. F. Collier & Son Corp. 713 
Continental-Diamond Fibre Div., 

Budd Co., Inc. 738 


Controlex Corp. of America 1430 
Copper & Brass Research Assn. 1640 


Coors Porcelain Co. 403 | 
Corbin Cabinet Lock Div., 
American Hardware Corp. 1805 
Crane Packing Co. 1042 
Cross Engineering Co. 818 
Cullman Wheel Co. 514 
Cuno Engineering Corp. 1101 
Curtiss-Wright Corp., Marquette 
Metal Products Div. 918 
Curtiss-Wright Corp., Metals 
Processing Div. 1718 
Cycledynamics, Inc. 1227 
Dayton Rubber Co. 519, 521 
Dearborn Glass Co, 1434 
Detroit Controls Corp. 823 
Diamond Chain Co. 1720 
Diehl Mfg. Co. 132 
Dixon Automatic Tool Co. 1826 
Dixon Corp. 321 
Dixon Sintaloy, Inc. 327 
Dobeckmun Co. 426 
Doehler-Jarvis Div., National 
Lead Co. 215 
Douglas Fir Plywood Assn. 410 
Dow Corning Corp. 406 
Dow Chemical Co. 1503 
Dresser Mfg. Div. 627 


E. I. du Pont de Nemours & Co., Inc. 
1014, 1018, 1022, 1113, 1119, 1128 


Duff-Norton Co. 1704 
Durakool-Hermaseal Companies, 
Ine. ’ 1314 








Durant Mfg. Co. 114] 
Dynamic Gear Co. 939 
Dzus Fastener Co., Inc. 711 


Eastman Chemical Products, Ine. 


Eaton Mfg. Co., Reliance Div. 


221, 225 | 


938, 940 | 


Ebert Electronics Corp. 1426 
Elastic Stop Nut Corp. of 

America 115, 117, 119 
Electrical Coatings, Inc. 202 
Electro Dynamic Div., General 

Dynamics Corp. 712 
Electrical Manufacturing 929 
Electro-Flex Heat, Inc. 303 


Electro Metallurgical Co., Div. 
of Union Carbide & Carbon Corp. 
1005, 1009, 1013, 1019, 1023 
Electro-Snap Switch & Mfg. Co. 701 


Elliott Mfg. Co. 719 
Ellis Assoc. 829 
Encyclopaedia Britannica 201 
Engineered Nylon Products, 

Inc. 1209 
Eriez Mfg. Co. 315 
Falstrom Co. 1140 
Farley & Loetscher Mfg. Co., 

Plastics Div. 18 
Farvel Corp. 222, 224 
Fasteners, Inc. 516 
Fastex Div., Illinois Tool Works 1310 
Faul & Timmins, Inc. 1037 
Federal Tool & Mfg. Co. 15238 
David Feldman & Assoc. 118 
Fenwal, Inc. 1414 
Ferguson Machine and Tool 

Co., Inc., Roller Gear Div. 306 
Ferro Corp. 1320, 1322 


Ferry Cap & Set Screw Co. 1418 
Firestone Tire & Rubber Co. 3,7 


Flexible Tubing Corp. 316, 318 
Foote Bros. Gear and Machine 

Corp. 725 
Formsprag Co. 208 
Foundry 232 
Fox Co. 401 
Frenchtown Porcelain Co. 311 
Fromson Orban Co., Inc. 204 
Garlock Packing Co. 1110 
Gear Systems Inc., Div. of 

Geartronics Corp. 20 
Geartronics Corp. 20 
Gast Mfg. Corp. 1828 
General Dynamics Corp., 

Electro Dynamic Div. 712 
General Electric Co., Apparatus 

Sales Div. 422 
General Fireproofing Co. 1006 
General Tire & Rubber Co. 213 
Graham Transmissions Inc. 1326 
Gray Iron Founders’ Society, 

Inc. 1242, 1244 
Grip-Strut Div., Globe Co. 1137 
B. F. Goodrich Chemical Co. 913 
Gries Reproducer Corp. 421 
Groov-Pin Corp. 532 





Grotnes Machine Works 405 
Guardian Products Corp., 

Coupling Div. 023 
Hamilton Mfg. Co. 1648 
Handy & Harmon 1213 
Hannifin Corp. 826 
H. M. Harper Co. 1301 
Hartford Machine Screw Co. 116 
Heim Co. 1233 
Heli-Coil Corp. 310, 312 
Heyman Mfg. Co. 937 
Hilliard Corp. 1332 
Hitchiner Mfg. Co., Inc. 3338 
Hoke Inc. 1337 
Homestead Valve & Mfg. Co. 1421 
Hoover Co., Casting Div. 1811 
E. F. Houghton & Co. 226 
Howard Foundry Co. 906, 910 
Huck Mfg. Co. 837 
Hunter Spring Co. 1002 
Hyatt Bearing Div., 

General Motors Corp. 1639 
Imperial Brass Mfg. Co. 944 
Improved Seamless Wire Co. 739 
Indiana Steel Products Co. 622 


Industrial Equipment News 1220 
Instrument Specialties Co., Inc. 6382 
International Packings Corp. 1126 
Iron Age 943 


Jones & Laughlin Steel Corp. 237 


Kaydon Engineering Corp. 1724 
Kennametal Inc. 923 
L & L Mfg. Co. 231 
L.O.F. Glass Fibers Co. 817, 819 
Lamson & Sessions Co. 1216 
Lamson Corp., Billmyre Blower 
Div. 722 
Lancaster Lens Co. 624 
Landis & Gyr, Inc. 1328 
La Salle Steel Co. 905, 909 
Leach & Garner Co. 526 
Lehigh Chemical Co. 305, 307 
Leiman Bros., Inc. 1219 
Leland Electric Co. 1313 


Lignum-Vitae Products Corp. 1206 
Linde Air Products Co., Div. of 
Union Carbide & Carbon Corp. 
1005, 1009, 1013, 1019, 1023 


Link Belt Co. 31 
Linemaster Switch Corp. 407 
Lovejoy Flexible Coupling Co. 113 
Machine Design 232 
Machinery 631 


MacLean-Fogg Lock Nut Co. 821 
Mac-It Screw Div., Strong, 


Carlisle & Hammond 1413 
Magnaflux Corp. 827 
Malayan Tin Bureau 1835 


Mallory-Sharon Titanium Corp. 805 
Manheim Mfg. and Belting Co. 615 


Marco Industries, Inc. 1433 
Marman Product Co., Inc. 729 
Masland Duraleather Co. 1238 


(continued on p 27) 
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PLASTIC SANDWICH is easily cut 
for V-joint corners by mitering out 
corners, folding the sandwich panel 
together like a cardboard carton. ‘a 


Clalroner= 
S¥- ale Alora mmotelal-yig0loudiela 
paves way for 


WORLD’S FIRST 
ALL-PLASTIC 
REFRIGERATOR CABINET 


Here's a peek into your kitchen of tomorrow. It’s a refrigerator recently 
introduced by Westinghouse, made completely of plastic. 

Thanks to an unusual plastic sandwich technique, refrigerators will 
be just as strong, just as roomy, but much lighter. The sandwich is 
formed by Campco sheets laminated to a styrofoam core. This provides 
excellent insulation characteristics and offers tremendous flexibility in 
styling. The plastic sandwich means that tooling costs are much lower 
as compared to metal and makes it possible to produce a few thousand 
—or even a few hundred—units of one model economically. 

Whatever your new product needs, you can count on Campco 
sheets. They're sturdy . . . lightweight . . . provide easy, low-cost form- 
ing. Decorated sheets—with photo-perfect designs, and simulated 
woodgrains, leather, lace, marble and other eye-appealing patterns— 
are ideal for a wide variety of products . . . from model toys to major 
appliances. Standard size sheets and film-rolls are available from stock 
at extra savings to you. For the full story, contact: 


CAMPCO sheet and film 


oF he ° b 
a division of Chicago Molded Products Corp. NEW PLASTIC REFRIGERATOR is lightweight, can be 


ilt ll-type or floor-type depending on customer's 
2722 Normandy Ave., Chicago 35, Illinois built as a wall-type or floor-typ P 9 


desires. Pilot model above, manufactured by Westing- 
RUBBER MODIFIED STYRENE © POLYETHYLENE © ACETATE © RIGID POLYETHYLENE : ‘ 
COPOLYMER STYRENE © BUTYRATE house Electric Corp., has 13 foot capacity. 


For more information, turn to Reader Service Card, Circle No. 618 
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Exhibitors—continued 


Massachusetts Gear & Tool Co., 


liv. of Geartronics Corp. 20 
MATERIALS & METHODS 425, 43 
Maurey Mfg. Corp. 731 
Mechanical Industries Production 

Co. 902 
Mechanical Products, Inc. 702 


Meehanite Metal Corp. 
Merkle Korff Gear Co. 
1317, 1819, 1321 
Metallurgical Products Dept., 
General Electric Co. 1105 
Metal Powder Assn. 1649 
Micro Switch, Div. of 
Minneapolis-Honeywell Regu- 


105, 107 


lator Co. 744 
Minnesota Mining & Mfg. Co. 1106 
Modern Design 914 
Modernair Corp. 1823 
Molded Fiberglass Co. 1429 
Morse Chain Co. 1708, 1710 
Multiple Extrusions Inc. 1425 
James A. Murphy Inc. 1809 
Mycalex Corp. of America 102 


National Carbon Co., Div. of 

Union Carbide & Carbon Corp. 

1005, 1009, 1013, 1019, 1023 

National Lock Co. 732 
National Seal Div., Federal- 

Mogul-Bower Bearings, Inc. 1417 
National Starch Products, Inc. 126 
National Vulcanized Fibre Co. 1223 
Nelson Stud Welding Div., 

Gregory Industries, Inc. 326,328 
New Departure Div., General 


Motors Corp. 1240 
New Equipment Digest “232 
Newark Wire Cloth Co. 628 
New Hermes Engraving Machine 

Corp. 106 
New York Belting & Packing 

Co. 1237 
Nice Ball Bearing Co. 206 
North Shore Nameplate, Inc. 846 
Nylok Corp. 1102 
Ohio Gear Co. 621 
Oilgear Co. 1740 
Orange Roller Bearing, Inc. 531 
O’Sullivan Rubber Corp. 313 


Owens-Corning Fiberglas Corp. 1142 
Ozalid, a Div. of General Aniline 


& Film Corp. 404 
Paragon Revolute 24 
Parker Appliance Co. 1138 
Penton Publishing Co. 232 
Pheoll Mfg. Co. 623 
Pie Design Corp. 131 
Polymer Corp. 832 
Potter & Brumfield, Inc. 121 
Precision Metal Molding 320 
Pressco 617 
Product Engineering 1122 
Process Gear Co., Inc. 810 
Pyle-National , Co. 614 





) 


Raybestos-Manhattan, Inc. 1519 
Reinhold Publishing Corp., | 
Book Div. 425,431 | 


Reliance Electric and Engineer- 


ing Co. 
Republic Steel Corp. 1726, 1728 
Resistoflex Corp. 331 
Revco, Inc. 1825 


Revere Copper & Brass, Inc. 1635 
Reynolds Metals Co. 
314, 409, 413, 415 


M. H. Rhodes, Inc. 636 
Rigidized Metals Corp. 927 
Riverside Alloy Metal Div., 
H. K. Porter Co., Inc. 1246 
Rockford Clutch Div., Borg 
Warner Corp. 525 


Rockwood Pulley Mfg. Co., Inc. 1038 
Roehlen Engraving Works, Inc. 1128 
Roller Bearing Co. of America 933 


Geo. D. Roper Corp. 112 
Rosan, Inc. 806 
Rotherm Engineering Co., Inc. 402 
Rubber and Asbestos Corp. 6 
Russell Mfg. Co. §20 


Saginaw Steering Gear Div., 


General Motors Corp. 122 
Sandusky Foundry & Machine 

Co. 1339 
A. Schrader’s Son Div. 137 
Scovill Mfg. Co. 1218 
Security Locknut Corp. 735 
Edward Segal 1521 
Shakeproof Div., Illinois Tool 

Works 1312 
Simmons Fastener Corp. 528 
Simplatrol Products Corp. 301 | 
SKF Industries Inc. 705 
Skinner Electric Valve Div., 

Skinner Chuck Co. 708 
Snow-Nabstedt Gear Corp. 807 
Southco Div., South Chester 

Corp. 1239 
South Florida Test Service 520 
Spiroid Gear Div., Illinois 

Tool Works 1822, 1824 
Stacor Equipment Co. 710 
Stahlin Brothers Fibre Works, 

Inc. 820 


Standard Pressed Steel Co. 416, 420 
Star Expansion Industries Corp. 505 
Stearns Magnetic Products, 

a Div. of Indiana Steel Products 


Co. 1109 
Steel 232 
Stephens-Adamson Mfg. 

Co. 1305, 1807 
Stoffel Seals Corp. 838 


Stokes Molded Products Div., 
Electric Storage Battery Co. 833 

Stow Mfg. Co. 302 

Stratos, a Div. of Fairchild Engine 
and Airplane Corp. 801, 802,804 


Stratoflex, Inc. 1815 
Stromberg-Carlson Co., a Div. of 
General Dynamics Corp. 626 






214, 216 





Superior Steel & Malleable 


Castings Co. 718 
Superior Tube Co. 414 
Sweet’s Catalog Service Div. of 

F. W. Dodge Corp. 437 


Sylvania Electric Products, Inc. 110 


Tann Corp. 536 
Thermoid Co. 510 
Thomas Flexible Coupling Co. 1228 
Thomas Register of American 


Manufacturers 1220 
Thompson-Bremer & Co. 842 
Thomson Industries, Inc. 432 
George H. Tinnerman Corp. 1645 
Tinnerman Products, Inc. 1001 
Torrington Co. 15,17 
Townsend Co. 1139 
Toyad Corp. 1039 
Tru-Seal Div., Flick-Reedy 

Corp. 1712 
Tuttle & Kift, Inc. 309 


Union Carbide and Carbon Corp. 
1005, 1009, 1013, 1019, 1023 
United-Carr Fastener Corp. 1044 
United Shoe Machinery Corp. 1839 
U.S. Gypsum Co. 1501 
U.S. Plywood Corp. 325 
U.S. Electrical Motors, Inc. 1644 
U.S. Rubber Co., Mechanical 
Goods Div. 822 
U.S. Rubber Co., Royalite Div. 
809, 811, 815 


U.S. Steel Corp. 1527, 1531, 1533 


U.S. Stoneware Co. 1229 
Valcor Engineering Corp. 808 
Veeder-Root, Inc. 123 
Waldes Kohinoor, Inc. 1010 


Wagner Electric Corp. 522, 524 
Warner Electric Brake & Clutch 


Co, 1636 
Weatherhead Co., Fort Wayne 

Div. 332 
Weckesser Co. 1214 
Westline Products Div., 

Western Lithograph Co. 1428 
S. K. Wellman Co. 12 
Westinghouse Electric Corp. 209 
Westplex Corp. 1833 
S. S. White Dental Mfg. Co., 

Industrial Div. 1515 
Whitney Chain Co. 322 
Edwin L. Wiegand Co. 1525 
Wittek Mfg. Co. 1208 


Yale & Towne Mfg. Co., 
Powdered Metal Products 
Div. 1226 


Zenith Electric Co. 1207 
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Designing With BAKELITE Plastics 


* Durability plus quality appearance 


¢ Precise small parts that resist chemicals 
P 


© New trick with a coating 


Here are three materials whose properties can 
help you solve design problems. One is a 
general-purpose phenolic plastic notable for its 
strength and appearance. Another is C-11, a 
tough plastic that resists staining. The third is 
an abrasion-resistant vinyl organosol, a coating 
with eye-appeal to match its proven durability. 
These are just a sample. The hundreds of 


BAKELITE Brand Plastics provide a tremendous 
range of properties to improve design, effect 
production economies. Remember: Bakelite 
Company offers larger resources, longer experi- 
ence, and a greater variety and number of 
plastics—vinyls, epoxies, polyesters, phenolics, 
polyethylenes, styrenes, silicones and impact 
styrenes. 


Designed for strength and beauty— 


with phenolic plastic above and below 


Where the treatment is roughest—on the cover and base—the BMG-5000 
manufacturer of this electric hassock fan uses parts molded of Typical Test Values 
BAKELITE Brand Phenolic Plastic BMG-5000. This material Values from Electrical Tests 
A : Ff Dielectric Strength (D149-44) 
keeps its fine surface finish and rich color. It provides cleanly- Short time, volts/mil 370 
, ; Volume Resistivity (D257-54T 
molded details that point up the fan’s quality construction, and yroet eta vi Y a 
° ° ° , 2 ; 
aid in fast, faultless assembly. And, as a sales point, the manu- ae - AE EE 
‘ : Dielectric Constant (D150-54) 5.7 53 4.4 
facturer emphasizes that the cover and base of the fan will Dissipation Factor (D150-54) 0.07 0.04 0.03 
resist food acids, beverages, soaps, and detergents. BMG-5000 Values from Miscellaneous Tests 
» . ‘ " Molded Specific Gravity (D392-38) 
offers your plastics molder the best combination of molding and Black 25 1.34 
: - . om wae Brown 15 1.36 
end-use properties. It requires a mini- Heat Distortion Temp. (648-451), deg. F. 320 
: a, i ae : : (2 in.-264 psi) 
mum molding cycle, so pieces with high Rd ye nt aiiciiins 
gloss and superior strength properties cal./em.2/sec./deg.C/cm. 


which also describes several typical lxed Impact Strength (0256-547) 0.30 
of ‘ Ft.-lb./in. of notch 
* products. Write Dept. XG-108. Compressive Strength (D695-54T), psi 34,000 
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can be produced fast. As for its perform- Water Absorption (D570-54T) 
2 P per cent wt. gcin 45 
ance properties, see the table at right. Saturation Constant (WC-78-B-2), 
per cent 8.0 
They are taken from the BAKELITE Mold- Diffusion Constant (WC-78-E), ‘ 
. “ . »”» cm r. 3x10 
ing News “Field Report,” Vol. 1, No. 10, \iatintes eats tatataitt Daste 








Moisture Sensitivity : 


Tensile Strength (D651-48) (Ye’’), psi 8,400 


Shear Strength (D732-46) (Ye’’), psi 13,000 
Flexural Properties (D790-49T): 
y. Flexural Strength, psi 10,000 


Modulus of Elasticity in Flexure, psi 1 x 10° 











This “Air Flight” circulator has 
both cover and base molded o! 
BAKELITE Phenolic Plastic 
BMG-5000. Note particularly 
the elaborate one-piece molded 
construction of the base. 











Awards entries: some good, 


many not so good 


The first annual MATERIALS & 
METHODS Awards Competition 
for the Best Use of Materials 
in Product Design is now over, 
and it is with a great deal of 
pleasure that we announce the 
winners and present their en- 
tries in this issue. We believe 
that you will find reading the 
special section (p 147) devoted 
to the winning entries both in- 
teresting and stimulating: 

Over 150 entries were re- 
ceived, and they came from 
most segments of the manufac- 
turing industries. The prod- 
ucts ranged from small parts 
or components to large assem- 
blies. Because the entries rep- 
resent such a wide cross section 
of product design, this Awards 
Competition afforded a good 
opportunity to evaluate the way 
in which our engineers and de- 
signers are selecting and using 
engineering materials. 

We believe the judges’ cri- 
tiques (p 149), when taken to- 
gether, provide a good appraisal 
of these current materials selec- 
tion practices and trends. 
The good side 

The judges had a number of 
good things to say about the 
entries, but they also voiced 
some reservations. On the one 
hand, they observed that most 


of the winning entries reflected 
sound and progressive use of 
materials. The first award 
winner is an excellent example. 
As one of the judges pointed 
out, the use of plastics sand- 
wich construction for a refrig- 
erator is a bold new departure 
in the use of materials, which 
may have tremendous economic 
consequences. Among the other 
award winners, such as the 
union check valve and the sani- 
tary fixture, you will find solu- 
tions to materials problems that 
are brilliant and imaginative 
and that also may have far- 
reaching influence on many 
future designs. 

Common to all of the winning 
entries was the use of the en- 
gineering approach to find the 
optimum materials for the ap- 
plication. This approach in- 
volved a thorough analysis of 
all the service requirements, 
followed by a_ step-by-step 
evaluation of the numerous ma- 
terials that might be suitable. 
The engineering approach was 
particularly evident in several 
entries where the design not 
only took advantage of the de- 
sirable characteristics of the 
materials but also minimized 
the effects of the material’s un- 
favorable qualities. 







The poor side 

On the other hand, many of 
the nonwinning entries revealed 
a rather pedestrian approach 
to materials selection problems. 
In a number of cases a mate- 
rial was selected without a 
thorough evaluation of alter- 
nate possibilities. And closely 
related to this practice was the 
failure to take into account all 
of the service requirements 
that the material (and product) 
would have to meet. 

Another criticism applicable 
to many of the entries was the 
failure in the redesign of a 
product to take advantage of 
the new materials that have 
become available since the prod- 
uct was originally designed. 


The balance 

What conclusions can we 
draw from this critique of the 
competition entries? There are 
several, but perhaps the one 
that expresses the over-all im- 
pression of the judges best is 
the observation made by one of 
them at the end of the judging 
session: “I was very very much 
encouraged by the high quality 
of many of the entries and by 
the well-thought-out solutions 
to the materials selection prob- 
lems ... but there is still a lot 
of room for improvement.” 
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Supersonic interceptor shown here is a Convair F-102 delta wing. 


Aircraft Materials— 


Present and Future 


The aircraft and power plant designer, by working 
on the frontiers of materials knowledge, has been a 
primary force in new materials developments. Here is a 
summary of the problems that designers face today 


and how they may be solved. 


Airframe Materials 


With the successful achieve- 
ment of supersonic flight, the en- 
vironments of heat, corrosion, 
radiation and high altitude have 
replaced the sonic barrier as our 
envelope of flight. To achieve air 
weapon supremacy, it is necessary 
to provide lightweight, reliable 
structures that will withstand the 
extreme punishment of these en- 
vironments. For any weapon de- 
sign, the key to progress will be 
the materials of construction. 
High temperatures 

At speeds of 1650 mph and 
above an airframe is subject to 
severe heating from three sources: 
aerodynamic friction, the power 
plant, and internal mechanical and 


electrical equipment. During sus- 
tained operation at 1650 mph the 
temperature due to aerodynamic 
heating approaches 400 F. It has 
been estimated that portions of a 
missile reentering the earth’s at- 
mosphere might reach a _ short- 
time temperature of 10,000 F. 
There are no known materials 
that remain solid at such tem- 
peratures. 

At high temperatures certain 
physical properties of a material 
are of prime importance. Sig- 
nificant properties include: 1) 
thermal conductivity, since it de- 
termines the ability of a mate- 
rial to conduct heat away from 
the surface; 2) heat capacity, 
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since it determines the ca] 
of a material to absorb a 
heat input per unit mass y 
minimum rise in tempera 
and 3) melting point. Oxid 
resistance is also extremely) 
portant. 

Aluminum and magnesium alJ- 
loys—The need for heat resisiant 
materials is demonstrated by the 
marked drop in the strengt})-to. 
weight ratios of aluminum and 
magnesium alloys with increasing 
temperatures. These materials, 
however, must not be discarded 
as being unsuitable for the super- 
sonic airframe. Promising mag- 
nesium alloys have been produced 
by pellet extrusion and by the 
addition of rare earths. Sintered 
aluminum powder materials also 
deserve further study. It remains 
to be seen whether the alloys re- 
sulting from these or other in- 
genious approaches will be able 
to compete at high temperatures 
with titanium alloys and the pre- 
cipitation hardening _ stainless 
steels. 

Titanium alloys and stainless 
steel—Only a few materials, such 
as titanium alloys and stainless 
steels, retain a reasonable degree 
of strength in the range of 300 
to 800 F. Many attempts have 
been made to compare these ma- 
terials. One analysis and set of 
curves will show the superiority 
of titanium; another analysis will 
show the opposite. At this stage of 
development neither can be pro- 
claimed to be superior, but in the 
range of 300 to 800 F it appears 
that some of the recently devel- 
oped titanium alloys, such as 6Al- 
4V (containing 6 aluminum, 4% 
vanadium), may have a slightly 
better strength-to-weight ratio 
than stainless steels such as 17-7 
PH. Above 800 F, however, the 
steel alloys become increasingly 
superior to titanium. 

There is an urgent need for 
improvement in the quality con- 
trol, fabrication techniques and 
elevated temperature properties 
of titanium alloys. Also, thin gage 
sheet lacks uniformity, forgings 
are susceptible to embrittlement, 
and weldability is still a problem. 
Over 10,000 lb of titanium is be- 
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ing used in the Navaho missile, 
including about 4300 lb of 0.060- 
in. sheet. This heavy gage sheet 


ig being used with a considerable 
weizht penalty because light gage 
weidable sheet is not available. 


Precipitation hardening titanium 
alloys now under development 
may help solve these problems. 

Precipitation hardening stain- 
less steels are definitely competi- 
tive with titanium alloys from 
300 to 1000 F. These alloys pos- 
sess slightly poorer strength-to- 
weight ratios than titanium al- 
loys, but are more easily fabri- 
rated. At present, requirements 
xist for improved quality and 
wniformity of production mate- 
-jal, higher strengths, and de- 
sreased susceptibility to stress 
sorrosion cracking. 

Other potential materials for 
service to 1000 F include the 
martensitic stainless steels and 
coated lean alloy steels. The 
martensitic steels possess a prom- 
ising strength-to-weight ratio; 
however, sheet formability of the 
materials is still a problem. 

Protective coatings—Protective 
coatings combining good mechan- 
ical strength with oxidation and 
erosion resistance are a prime 
requirement. Development of ce- 
ramic coatings with these prop- 
erties would permit the use of 
many materials such as molyb- 
denum (see “Protecting Molyb- 
denum at High Temperatures,” 
M&M, Dec ’56, p 84) up to 2500 F 
or higher. 

Fatigue—Research in fatigue 
appears to be lagginz behind ma- 
terials development. At a recent 
two day symposium on fatigue, 
almost all of the papers presented 
dealt with aluminum alloys and 
riveted construction. Little men- 
tion was made of titanium, plas- 
tics, ceramics, bonded construc- 
tions, fatigue at high tempera- 
tures or the effects of high noise 
loading. 

Continued research into the 
nature and mechanisms of fatigue 
is warranted. Superimposition of 
noise and high temperatures on 
the normal vibrational causes of 
fatigue has greatly intensified the 
Problem. This fact is demon- 


About This Article 


The satisfactory performance of 
aircraft at very high speeds and 
altitudes is dependent on the devel- 
opment of improved engineering 
materials. Members of the Air Re- 
search and Development Command, 
USAF, were invited to the 25th 
Annual Meeting of the Institute of 
Aeronautical Sciences in New York 
early this year to summarize the 
present status and the future of 
aircraft materials. Seven papers in 
all were presented by members of 
the ARDC. Two of the most signifi- 
cant papers are summarized here. 
The section on airframe materials 
is based on a paper by Major Fred- 
erick C. Krug; the section on air- 
craft power plant materials on a 
paper by Lt. Col. Rodney A. Jones. 
Major Krug and Lt. Col. Jones are 
both with the Equipment and Mate- 
rials Div. of ARDC. For a sum- 
mary of the other papers on air- 
craft materials, see What’s New In 
Materials, p 214. 


strated by the occurrence of noise 
fatigue on such aircraft as the 
F-101 and the B-52. Some pro- 
gress has been made by using high 
dampening materials such as plas- 
tics and adhesive bonded sand- 
wich constructions. 
Creep—Creep can be defined as 
the slow extension or contraction 
of a solid when subjected to a 
steady load. The fundamentals of 
creep are still not clearly known 
and further research is required. 
Creep is accelerated by long time 
exposure under load at elevated 
temperatures and the phenome- 
non can produce failure at 
stresses well below safe operating 
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Fig 1— Creep strength of GAI-4V 
titanium alloy. (Assumed criterion: 
0.002 in. per in. permanent deforma- 
tion after 500 hr.) 


loads. As shown in Fig 1, the use 
of titanium alloys in some appli- 
cations may be limited to only 
700 F because of the material’s 
drop in creep strength above this 
temperature. 

Stiffness—The factors of col- 
umn action or plate buckling 
must be considered when design- 
ing compressively loaded _ struc- 
tures. Column action is dependent 
upon the modulus of elasticity 
and density of a material. Re- 
quirements exist, therefore, for 
materials with higher modulii and 
lower densities even if the 
strength-to-weight ratio is not 
improved. These materials must 
be capable of maintaining their 
rigidity above 400 F. 


Sandwich constructions — The 
expected temperature limitations 
of present and future sandwich 
type constructions are summar- 
ized in Fig 2. A technical break- 
through to produce a stiff, light- 
weight material useful in the 
range of 1000 to 1400 F would be 
invaluable for future airframe 
designs. Present development of 
sandwich constructions is cen- 
tered principally around the 
foamed core and honeycomb core 
types. Although other types may 
be more structurally efficient, the 
foamed-in-place sandwich con- 
struction offers much promise for 
reducing weight and fabricating 
time and expense. 

Honeycomb _ structures hold 
great potential for increasing the 
efficiency of structures in com- 
pression. Present requirements 
call for the development of suit- 
able bonding methods for large 
curved panels, and for nonde- 
structive test methods to assess 
the quality of fabricated panels. 

The present strength capabili- 
ties of high polymer adhesives 
used in bonding sandwich struc- 
tures are shown in Fig 3 as a 
function of time and temperature. 
The Air Research and Develop- 
ment Command is currently con- 
centrating its work on epoxy, sili- 
cone and inorganic adhesives suit- 
able for service at 500 F. Long 
range goals call for adhesives. 
suitable for short time service at 


MAY, 1957 ¢ 127 








ie = OE 











































Limitations of sandwich structures 
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Aluminum Plastics Steel Brazed Other 
Face + Face+ Facet Steel 
u Core Core Core y 
i. a 
Bonded 
Fig 2——Temperature limitations of sandwich type constructions. 
30 - , : 
ik 00 fatigue strength in comparison to 
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Fig 3—Effect of exposure time at 
temperature on adhesive strength of 
bonded sandwich constructions. 


1000 F (about Mach 3.5). Braz- 
ing is useful to 800 F, but prob- 
lems are presented by the cor- 
rosive action of the braze and 
flux materials. 

Landing gear materials — Re- 
quirements call for aé high 
strength-to-weight material. Steels 
with ultimate tensile strengths of 
220,000 to 300,000 psi are being 
studied thoroughly. One aircraft 
company has realized a 15% 
weight saving by using SAE 4340 
steel which after 400 hr at 400 F 
has an ultimate tensile strength 
of 252,000 psi and an ultimate 
yield strength of 175,000 psi. 

The medium carbon, low alloy, 
hardening steels begin to lose 
their strength at 500 to 600 F. 
They are _ usually protected 
against corrosion by electroplat- 
ing; however, this can lead to 
hydrogen embrittlement. Other 
problems associated with these 
materials are variability in the 
properties of production heats, 
poor transverse ductility, and low 
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terlayer materials, presently used 
laminated plastics and glasses are 
limited to service below 250 F. 
Monolithic glass can be used to 
near 800 F, but it is limited by 
its high weight, brittleness, sus- 
ceptibility to thermal shock and 
poor shatter resistance. Light- 
weight oriented plastics hold some 
promise for service up to 450 F. 
Also, fused silica has potential for 
service to 1700 F. 
Corrosion 

One of the main deterrents to 
the wider use of magnesium alloys 
has been the lack of suitable pro- 
tective treatments. Recent re- 
search has produced _ epoxide- 
polyamide and silicone-alkyd coat- 
ings that provide excellent corro- 
sion resistance for magnesium 
alloys up to 500 F. Because of its 
low neutron cross section mag- 
nesium would be an _ excellent 
structural material for aircraft 
nuclear reactors; however, the 
material is limited by its poor 
corrosion resistance to hot water. 

Many stainless steels become 
sensitive to intergranular corro- 
sion above 800 F. Also, stress 
corrosion cracking is evident in 
the copper bearing aluminum al- 





loys at high temperatures. 
The problem of corrosion to. ay 
is being intensified by the use of 


high energy propellants. T ‘a. 
nium alloys, for example, are \- 
ject to severe, almost explosive. 
stress corrosion when exposed to 


fuming nitric acid—a condition 
produced by the rapid oxidation 
of finely divided titanium par- 
ticles. Preliminary research jndi- 
cates that such particles may not 
form when the water content of 
fuming nitric is slightly greater 
than 1%. 

Exhaust vapors and 
from rockets also create rapid 
and severe corrosion. If launch- 
ing mechanisms are placed within 
the fuselage or in retractable 
launchers, corrosive materials can 
accumulate in parts of the fuse- 
lage and wings. Standard protec- 
tive organic coatings are inade- 
quate, since they are destroyed by 
the heat and erosive particles of 
the rocket exhaust. Consequently, 
there is an urgent need for pro- 
tective coatings and compartment 
sealing materials that can resist 
such attack. 


Radiation 

The effects of radiation on air- 
frame materials must be consid- 
ered when using nuclear propul- 
sion systems. Results to date 
show some degree of degradation 
in virtually all materials. Some 
metals exhibit property changes 
similar to those produced by cold 
work. Radiation produces a con- 
siderable increase in the hardness 
of annealed metals, but has little 
effect on the hardness of hardened 
metals. 

Plastics, such as polyester lami- 
nates and acrylic sheet, are se- 
verely damaged. One notable ex- 
ception is the marked increase in 
heat resistance produced in poly- 
ethylene after irradiation. 

Another aspect of radiation is 
thermal reflectance. At high alti- 
tudes and close proximity to 
nuclear explosions, it is extremely 
desirable to use materials that 
reflect a high percentage of inci- 
dent radiation. This factor will 
have to be considered in future 
applications. 
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Jet engine (Pratt & Whitney J-42) is installed in a Grumman F9F2. 


Power Plant Materials 


Turbojet engines 

In conventional turbojet en- 
gines total compression ratios of 
10 or 12 to 1 are generally en- 
countered and compressor dis- 
charge temperatures are usually 
below 700 F. A _ kerosene type 
fuel is burned in the combustion 
cans with an admixture of air, 
and temperature at the turbine 
inlet is about 1600 F. Tempera- 
tures and the conditions of opera- 
tion are expected to be much more 
severe in future supersonic turbo- 
jet engine designs. The present 
temperature limitations and pos- 
sible heat ranges of future engine 
materials are summarized in Fig 
4 on the next page. 

Compressor sections — Current 
designs utilize aluminum alloys 
where temperatures are below 
300 F, and ferritic steel alloys in 
hotter areas. Titanium alloys are 
being used for some compressor 
blades and rotors, and magnesium 
alloys for compressor casings. Re- 
inforced plastics are also being 


used experimentally. 

Compressor sections for super- 
sonic engines are considerably 
harder to design because of their 
high inlet temperatures and be- 
cause their outlet temperatures 
approach present turbine operat- 
ing temperatures. Lightweight 
reinforced plastics with excellent 
fatigue life offer potential to 500 
F and above. However, their ap- 
plication has been restricted be- 
cause of erosion problems, low 
stiffness moduli and lack of ex- 
perience in working with the ma- 
terials. 

Titanium and steel alloys ap- 
pear promising for use to 900 and 
1100 F, respectively. From a long 
range standpoint, the possibilities 
of lightweight titanium alloys 
have just been scratched; how- 
ever, problems of creep and oxy- 
gen pickup above red heat still 
must be solved, and considerable 
development and testing are still 
necessary. 

Combustion chambers—Materi- 


als for turbojet combustion 
chambers must possess high tem- 
perature strength, oxidation re- 
sistance, weldability, formability 
and resistance to localized thermal 
Various Inconel alloys 
are widely used, and they are 


stresses. 


sometimes given a ceramic coat- 
ing to increase life. Heat resis- 
tant steels and some of the nickel- 
base alloys with ceramic coatings 
can probably be improved for op- 
eration to 2000 F, but above this 
temperature only protected molyb- 
denum appears to offer much 
promise. However, in contrast to 
the compressor section, the outer 
surface of combustion chambers 
may be cooled with a flow of air 
to prevent overheating. 

Nozzle diaphragm guide vanes 
—Materials for these parts must 
have high resistance to thermal 
shock, impact, erosion and oxida- 
tion. Most nozzle vanes are made 
from cast X-40, Stellite 21 or 
similar materials. Though some 
improvement in these materials 
is possible, it appears that any 
major increases in operational 
temperatures must come from 
such materials as_ protected 
molybdenum, cermets, composite 
metal alloys and possibly ceramics. 

Turbine parts—Turbine bucket 
materials are limited by creep and 
stress rupture strengths, whereas 
turbine wheel materials are lim- 
ited by stress rupture and yield 
strengths. Normal practice is to 
use a solid wheel of A-286 alloy 
or a composite of an SAE 4340 
hub and a Timken 16-25-6 rim. 
Operating temperatures range 
from 1200 F at the rim down to 
500 F at the hub. Turbine buckets 
of cast materials similar to X-40 
or wrought materials similar to 
S-816 are used at temperatures 
up to 1650 F. 


Limited but important improve- 
ments in the above alloys appear 
possible. The attractiveness of 
molybdenum for turbine parts is 
diminished by its high density 
and need for oxidation protection. 
Cermets or composite metal alloys 
appear to offer the most interest- 
ing possibilities for high tempera- 
ture turbines in spite of the fact 
that engine tests have not been 
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100% successful. 

Exhaust sections — Require- 
ments of tail pipe and afterburner 
materials are similar to those of 
the ramjet combustion section 
materials described below. 
Ramjet engines 

The choice of materials for 
ramjets is subject to wide vari- 
ation from design to design. 
Though materials requirements 
are similar to those of the non- 
rotating parts of turbojets, they 
are based on short time, limited 
re-use operation. It is expected, 
however, that future operating 


times will be on the order of 50 
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to 100 hr. 

Present and future  require- 
ments for ramjet materials are 
summarized in Fig 5. Current 
engine designs are limited by the 
maximum operating temperature 
limits of metal combustion 
chambers. Insulating ceramic 
coatings and molybdenum alloys 
hold some promise of withstand- 
ing temperatures up to 3000 F. 
Ceramic and cermet materials 
with good oxidation resistance 
offer possibilities for future flame 
holder designs. 

Rocket engines 
The basic problems of rocket 
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engine materials are those ass 
ciated with high pressures a: 
temperatures, corrosive atm 
pheres and chemical and mecha 
ical erosion. These problems a 
further complicated by such f;: 
tors as: the type of fuel and o 
dizer, whether a liquid or gol 
fuel is used and the duration a: 
severity of operation. 

Regenerative cooling of supe: 
alloy parts has proved very su: 
cessful with engines using liquid 
oxygen, nitric acid, alcohol or jet 
fuels. Some trouble in engines 
using regenerative cooling is ex- 
pected with the introduction of 
new, higher energy fuels having 
lower heat capacities and higher 
combustion temperatures. Cer- 
amic coatings or linings in con- 
junction with improved cooling 
designs may be the solution to 
this problem. 

Nuclear power plants 

Nuclear power plants possess 
all of the problems and require- 
ments of conventional power 
plants plus those of a radiation 
environment. With a nuclear pow- 
ered turbojet engine, the amount 
of radiation received by engine 
materials will depend on their lo- 
cation with respect to the reactor, 
the amount of shielding, and the 
type of cycle used. 

On the basis of existing infor- 
mation, it appears that no serious 
problem will exist in the case of 
metals. However, organic mate- 
rials such as plastics and elas- 
tomers are severely damaged at 
relatively low dosages, and more 
radiation resistance will be re- 
quired. 

Induced radioactivity may be a 
serious problem in engines re- 
quiring maintenance and over- 
haul. The solution may be to de- 
velop engine materials containing 
no elements .that become radio- 
active after exposure to radiation 
for long periods. Induced radio- 
activity will not be as critical for 
missile engines. If- operational 
life is short the problems of radi- 
ation will probably be limited to 
electrical and electronic materials. 
Considerable research is required 
to keep shielding weight within 
reasonable limits. 
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Some basic forms of columbium: arc melted electrode (99.5% Co), granules and powder. 


- | Columbium and Its Uses 
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Discovery of large reserves of columbium ores 
greatly expands the potential usefulness of this metal, 
r particularly in: 
: >» Nuclear energy installations 
y >» High temperature equipment 
e 
)- 
ry 
le G. L. Miller, Director of Research, Murex, Ltd, 
t= 
is 
yf ® Increased interest in columbium um—are being explored. Molyb- 
2 (called niobium by chemists), a denum has been considered very 
3- metal that has been in production promising for high temperature 
it for many years, results from the applications because small alloying 
e discovery that the metal has pos- additions improve its high tem- 
2 sibilities in the nuclear and high perature strength. However, no 

temperature fields and is in ample alloys of molybdenum have been 
a supply for any reasonable require- produced that combine high tem- 
2 ment. Actual reserves of columbi- perature strength with suitable 
r- um in North America exceed the oxidation resistance, and it is 
- combined total known reserves of necessary to resort to coatings as 
g nickel and molybdenum. Thus, a method of protection. Although 
)- instead of being a scarce metal of some coatings are good, none en- 
n limited potential use, columbium tirely satisfies the severe service 
)- has become a metal with great requirements—oxidation, erosion, 
yr potentialities. impact, thermal shock and others 
a] In high temperature applica- —that must be met. 
i- tions, convential heat resisting The properties of columbium 
0 alloys have nearly reached the indicate its promise as a high 
S, limits of their possibilities. Con- temperature material. The metal 
d sequently, properties of the high has a medium density (0.31 lb per 
n melting metals — molybdenum, cu in.). Its strength at high 





tungsten, tantalum and columbi- 


temperatures is excellent, and un- 


like molybdenum, columbium re- 
tains its ductility after heating to 
elevated temperatures. Although 
poor when compared with conven- 
tional heat resisting alloys, colum- 
bium has better oxidation resist- 
ance than molybdenum and, in 
addition, does not suffer catas- 
trophic failure by oxidation at 
high temperatures. Thus, colum- 
bium can be protected by a coating 
with the assurance that if the 
coating fails, a reasonable time 
would elapse before failure of the 
part. Also, there is reason to 
believe that alloying may produce 
a material with satisfactory oxi- 
dation resistance. 

Columbium is particularly in- 





Massachusetts Institute of Technology 


A new application. Insulated col- 
umbium wire is used as a control 
winding around a straight section of 
tantalum wire in the Cryotron, an 
electronic component that operates at 
—i452 F. 
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teresting for fast or thermal 
reactors because of its combina- 
tion of high temperature strength 
and reasonable nuclear character- 
istics. The meal has a thermal 
cross section of 1.1 barns, which is 
lower than that of any other 
structurally suitable metal except 
aluminum, zirconium and beryl- 
lium. It is resistant to corrosion 
by liquid sodium and bismuth, 
metals that have been suggested 
as coolants. 

Like all high melting metals, 
columbium is reactive toward the 
common gases—oxygen, nitrogen 
and hydrogen—but, in general, it 
is easier to fabricate than the 
other high melting metals. 
Properties 

The properties of columbium 
are influenced greatly by gas ab- 
sorbed during processing. An 
indication of these effects is given 
in Fig. 1. Strength and hardness 
increase and ductility decreases 
greatly as the oxygen content in- 
creases. Working properties are 
also affected. For good fabrication 





Availability 


The year 1954 saw a change from 
acute shortage to abundant supply 
of columbium minerals, about 10 mil- 
lion pounds of concentrates being 
produced in that year. The United 
States imported over 80% of this 
total, Nigeria supplying nearly 70% 
and the Belgian Congo 15% of U.S. 
imports. 

Deposits have been located in Ni- 
geria, Uganda, Kenya and Canada. 
Some of these deposits are enormous 
in extent. The Oka area near Quebec 
is estimated to contain many millions 
of tons of carbonatite which contains 
0.1 to 0.5% columbium oxide (Cb.0;). 
In Panda Hill (Mbeya), Tanganyika, 
proved reserves of carbonatite con- 
taining 0.31% Cb.0; are 9% million 
tons, and this area is thought to con- 
tain only a small fraction of what is 
available in Tanganyika. In Uganda 
at Sukulu Hill, Tororo, East Pro- 
vince, there is another enormous 
carbonatite deposit proved to contain 
at least 130 million tons (and said to 
contain about another 70 million 
tons) averaging 0.2% Cb.0s.. 








How oxygen affects columbium 
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Fig 1—LEffect of oxygen on mechan- 
ical and electrical properties. 
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Fig 2—Rates of oxidation in air at 
various temperatures. 





properties, the oxygen content 
must be held below 0.03%. 

Physical properties—Thermal 
expansion and electrical resistiv- 
ity of columbium are slightly 
higher than for tantalum, and 
thermal conductivity is slightly 
lower. However, the density of 
columbium is only half that of 
tantalum, a distinct advantage in 
applications for which both are 
suitable. Effect of temperature on 
physical properties is shown in 
Table 2. 

Corrosion resistance—Although 
columbium has good corrosion re- 
sistance, it is not as resistant as 
tantalum. At ordinary tempera- 
tures columbium is resistant to 
most organic and mineral acids, 
but it is less resistant to alkalies. 
Resistance to mineral acids de- 
creases with rise in temperature. 
Hot concentrated hydrochloric and 
sulfuric acids attack the metal to 
some extent, sulfuric acid also 
causing embrittlement. 

Oxidation resistance—A major 
problem with reactive metals is 
the rate of oxidation at elevated 
temperatures. Gulbranson and 
Andrew have compared the oxida- 
tion resistance of several metals 
at 660 F and determined that the 
rate increased in the following 
order: titanium, zirconium, tan- 
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talum and columbium. Slight oxi- 
dation was noted as low as 400 F. 
Inouye has determined that the 
oxidation rate of columbium is 
linear. His data are given in 
Fig. 2. 

Fansteel Metallurgical Corp. has 
reported that the oxide formed on 
columbium is adherent but dis- 
solves in the metal when heated 
in a vacuum between red heat and 
2200 F. However, Battelle investi- 
gators have been able to hot work 
columbium at 1800 F and obtain 
ductile material, indicating that 
the oxide does not dissolve ap- 
preciably at this temperature. 
Confirming these results, Murex 
Ltd. has been able to hot work 
columbium from %-in. rod down 
to 0.076-in. wire without cracking, 
even though reheating 18 times to 
1800 F was required to complete 
the operation. The wire was duc- 
tile. 


TABLE 1—-TYPICAL COMPOSITIONS 
OF COLUMBIUM, *% 








Powder Sheet 
Carbon 0.25 <0.01 
Oxygen 0.50 <0.01 
Nitrogen 0.07 0.01 
Tantalum 0.20 0.20 
Silicon 0.08 <0.01 
Iron 0.05 0.05 
Titanium 0.02 0.02 














al 





ossibly of greater significance 
is a Fansteel investigation using 
samples 3.5 in. long, 1 in. wide, 
0.281 in. thick at the top, and 
tooering to a radius of 0.025 in. 
the bottom. After 7 hr at 2200 
F. 35% of the columbium was 
idized but the remaining metal 
is ductile. Molybdenum tested 
der the same conditions oxi- 
red and vaporized within 2 min. 
lese results are very encourag- 
g. 
It is probable that the oxidation 
resistance of columbium can be 
improved by alloying, and Mc- 
Intosh considers that improve- 
ment in oxidation resistance by 
alloying will not necessarily re- 
sult in reduction of mechanical 
properties. He states that alloys 
with zirconium are promising. 
Mechnical properties Since 
columbium is promising for ele- 
vated temperatures service, the 
properties at such temperatures 
are important. Table 3 shows 
short time elevated temperature 
properties up to 1000 F. The 
metal retains most of its strength 
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The properties of a number of 
binary alloys containing up to 


10% of the second element are in. 


given in Table 5. 
ising, these data permit no defi- 
nite conclusions. 


Although prom- 


Fabrication 
Ductile sintered bars (about % 





thick) of columbium can be 


without 


Columbium 


cold rolled to 0.02-in. sheet (95% 
reduction) 
annealing. 


intermediate 
can be 





High temperature properties of columbium 


TABLE 2—EFFECT OF TEMPERATURE ON PHYSICAL PROPERTIES 




















Thermal ° 
Conductivity Electrical CO oF Ther Exp per "t 
Temperature, F Btu/sq ft/ Resistivity, 

ft/hr/°F microhm-cm Avg* Instant.» 

32 30.25 15.22 — _— 

212 31.46 19.18 — _ 

392 32.67 23.13 — — 
572 33.88 27.09 4.06x 10, 4.10 x 10-6 
752 35.09 31.04 4.10 x 10-6 4.19 x 10-6 
932 36.54 35.00 4.15x 10-6 4.23 x 10-6 
1112 37.75 38.96 4.20 x 10-6 4.37 x 10-6 
1292 _ _ 4.24 x 10-6 4.46 x 10-6 
1472 — — 4.29 x 10-6 4.55 x 10-6 
1652 — — 4.33 x 10-6 4.65 x 10-6 
1832 ~— — 4.38 x 10-6 4.73 x 10-6 








aMean value between 65 F and temperature indicated. 
bInstantaneous value at temperature indicated. 


Source: Tottle 


TABLE 3—EFFECT OF TEMPERATURE ON MECHANICAL PROPERTIES 

















































up to this temperature, though it Proportional Tensile Elongation: Modulus of 
loses about half of its ductility. Temperature, F Limit, Strength, (in 4 ~/area), Elasticity, 
Creep properties up to 1200 F are 1000 psi 1000 psi % on 
given in Table 4. Rupture tests at 68 °42 39.4 49 12.4 x 10 
1800 and 2000 F show that co- 392 14.6 33.6 48 10.9 x 106 
lumbium is equal to and possibly as a i op 7 
. 5 5x 
superior to molybdenum at these 932 15,9 35 6 35 6 Ax 108 
temperatures. 1022 10.5 32.3 24 47 x 10° 
Source: Tottle 
TABLE 4—CREEP PROPERTIES 
Time for Specified % 
Material and Form of Creep Strain, hr 
Temp, Stress, Duration Total Creep 
F 1000 psi | 0.05 | 0.01 | 0.2 | 03 | 0.5 | 1.0 of Test, hr Strain, % 
Columbium 
Swaged Bar 1112 8.96 50 | 160 | 860) 2130; — | — 5519 0.306 
Pressed and Annealed Slab 1112 11.2 5 | 15 351} — | 165 | 980 1359 1.08 
932 22.4 — 10 18 35 | 400 b — — 
As-Rolled 1112 1346 | 40 |130 | 345] 11600) — | — - ‘a 
2.24 40 | 290 | 1560; — | — | — 2314 0.22 
Swaged Bar 1292 4.48 80 | 205 50; —|;—j— 5008 0.36 
6.72 120 | 220 | 540; 1115; — | — 3335 0.40 
Columbium—6%4 % Molybdenum 
As-Rolled Rod 1112 8.96 51/1 o0a;—ij—ti—-t— 600 0.22 
’ 1112 8.96 4/46 |/—];—]—] =} 550 0.27 
As-Rolled Strip - 13.46 1/2] 6] 4] so} — 500 0.56 



































aMinimum creep rate: 2.3 x 10-* in./in./hr. 


bTime required for creep strain of 0.6%; 1296 hr. 


Source: Tottle 
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drawn, stamped or formed into 
complicated shapes by cold work- 
ing. Machining can be performed 
with ordinary tools, but the me- 


tal’s tendency to gall makes it 

preferable to use carbon tetra- 

chloride as a coolant. 
Columbium can be welded elec- 


trically by the spot, seam or but 
methods. Arc welding requir: 
special equipment, and the met 





TABLE 5—PROPERTIES OF COLUMBIUM ALLOYS* 


cannot be oxyacetylene welded 
Applications 





Proportional | 
Limit, 
1000 psi | 


Tensile | 
Strength, Elongation, 
1000 psi % 


Alloying Element, 
% 


Vickers 
Hardness 


, With the exception of densit: 
| Electrical the properties of columbium ai 
Resistivity, very similar to those of tantalun 

| microhm-cm 
It may appear rather strang 





Molybdenum 
5 48.6-54.4 
6.25 
7.5 

10 


Platinum (1) 
Tantalum (10) 


Titanium 
2 31.6 
5 48.6 


Tungsten 
5 29.8 

75 56.9 

10 57.8 


Vanadium (2) 42.3 


Zirconium 
1 24.0 
2 31.6 


98.3-67.2 
84.2 
90.0 
69.4 


43.5 
59.9-64.3 


69.2 

53.2 

31.5 
44.1-46.6 | 


40.3 
55.3 


44.6 
75.5 
66.5 


55.8 





42.1 
44.8 


18 
12 











131-150 


150 
159 
167 


94 


74-111 


100 
147 


111 
113 
191 


123 


75 
94 


that though both metals hav 
been in production for a _ lon; 
time, the development of tantalun 
has proceeded while that of col 
umbium has remained stagnant. 
Despite its high cost, tantalum is 
used in electrical, electronic and 
chemical process equipment, not 
to mention surgical applications. 
If columbium, with half the den- 
sity of tantalum, could be em- 
ployed in these applications, and 
if its price were the same as that 
of tantalum, there would be con- 
siderable economic advantage in 
using columbium instead of tan- 
talum. Because of its greater re- 


17-18.1 


17.6 


15.8 
17.5 








Properties of columbium used in preparation of these alloys: proportional limit, 32,200 psi; 
tensile strength, 41,100 psi; elongation, 29%; Vickers hardness 87; electrical resistivity 16.2 


microhm-cm. 
Source: Tottle 


sistance to mineral acids, tanta- 
lum is preferred to columbium for 
chemical process equipment. Until 











The production of columbium is complicated by the fact 
that it is usually associated in nature with tantalum, and 
separation is rather difficult. Fortunately a new method 
(liquid-liquid extraction) has been developed that greatly 
simplifies the separation of tantalum and columbium and 
makes it possible to use ores previously considered un- 
economical to process. In one of the variations a hydro- 
fluoric-hydrochloric acid solution of the metal is extracted 
by aliphatic or aromatic ketones. The tantalum is more 
readily extracted than the columbium, which is left in the 
acid phase. Using methyl isobutyl ketone for extraction, 
high recoveries of high purity metallic oxides are pro- 
duced. 


Reduction from oxide 

Production of metal from the oxide is difficult and 
expensive. A number of methods have been suggested, 
but apparently reduction of columbium oxide with colum- 
bium carbide in a vacuum is the only one used at present 
on a commercial scale. This method requires use of high 
temperatures and high vacuum to reduce residual oxide 
and carbon contents to satisfactory values, In the future 
it may be possible to reduce columbium pentachloride by 
magnesium or sodium. This method has been used to 
make tantalum and is used commercially in the produc- 
tion of titanium. 

Metallic columbium is obtained in powder form (if 
chloride reduction by sodium or magnesium were used, 
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Properties of Columbium Depend 


sponge would probably result) and contains some oxygen, 
carbon, nitrogen and hydrogen in addition to small quan- 
tities of metallic impurities. A typical powder analysis 
is shown in Table 1. Consolidation by sintering or melt- 
ing converts the powder to usable form. Sintering is 
generally employed because it combines consolidation with 
purification. 


Powder metallurgy 

Consolidation of columbium by induction or direct re- 
sistance heating in a vacuum has been described by 
O’Driscoll and Miller and by Williams. Best results are 
obtained if the columbium powder is first heated in vac- 
uum at 2000 F to remove hydrogen and then blended with 
coarse powder produced by crushing and degassing col- 
umbium scrap that h:= been embrittled by hydriding. 
Bars are formed by pressing this blend at °9 tons per sq in. 

In this process oxygen can be removed by volatilization 
as a lower columbium oxide at 3800 to 4200 F or by the 
interaction of oxygen and carbon at 3100 to 3450 F to 
form carbon monoxide. If sufficient oxygen is present, 
silicon is removed also. The second method (interaction 
of oxygen and carbon) is preferred because purification 
is conducted at a temperature below that required for 
evolution of the oxide; consequently there is little metal 
loss, there is less possibility of the bar bursting because 
of prior densification, and there is less chance of the bar 
distorting as a result of softening caused by lowering of 
the melting point by the contained oxide. 
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cently, however, the columbium 
etal available has not been of 
ie same degree of purity as the 
intalum, columbium containing 
yme carbon which might be sig- 
ificant in its corrosion behavior. 

Columbium has two potential 
pplications where it would be 
referred to tantalum: nuclear 
eactors and jet engines. 

In the first case, it would be 
preferred because of its lower 
.eutron absorption cross section. 
MeIntosh considers columbium 
suitable as a canning material for 
uranium because of its compat- 
ability, strength and other prop- 
erties. The choice of columbium 
as the canning material in the 
experimental fast reactor at 
Dounreay shows how highly it is 
regarded as a nuclear material by 
the U. K. Atomic Energy Author- 
ity. Columbium can also be used 
as an alloying element to stabilize 
the protective oxide film on ura- 
nium metal surfaces. Such an al- 
loy, containing about 7% colum- 
bium, is said to be satisfactory, 


even in oxygen-free water, at 
temperatures as high as 660 F. 

For high temperature applica- 
tions such as jet engines colum- 
bium is favored over tantalum 
because of its lower density and 
easier fabrication. 
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on How It’s Made 


In practice, after evacuating the furnace to a pressure 
below 10-‘ mm Hg, the temperature is increased to the 
range 3100 to 3450 F in 40 min, held for about 3 hr until 
most of the carbon and silicon monoxides are removed, 
and then raised gradually over 6 hr to a temperature of 
4200 F. The bar is maintained at the top temperature 
for 6 hr to remove the impurities and obtain sufficient 
densification to yield a ductile product. The sintered bar 
shrinks linearly about 15% and has an apparent hard- 
ness Of Vickers DPN 75 at 93% theoretical density. A 
second sintering at 4200 F increases the density to 98% 
of theoretical with a Vickers hardness of 85. Degree of 
purification is indicated by the analysis given in Table 1 
for sheet. A modification of this method has also been 
described by Williams. 

Alternately a two-stage sintering process can be used. 
In this process the degassing period at 3100 to 3450 F 
is cut short and the partially sintered brittle bar is 
crushed, recompacted and resintered. This method is 
advantageous because the primary heating can be per- 
formed rapidly and final degassing is done on a porous 
bar instead of one that has been partially densified. 
Arc melting 

It seems that the logical method to convert columbium 
powder to billet would be to melt it, using the method 
developed for the reactive metals titanium and zirco- 
nium, i. e., are melting with a consumable electrode. 


However, arc melting columbium powder presents prob- 
lems that are not encountered with titanium and zirco- 
nium which, except for a small amount of hydrogen, 
magnesium (or sodium) and magnesium (or sodium) 
chloride, are in a high state of purity. Columbium pow- 
der as produced contains, in addition to hydrogen and 
nitrogen, combined oxygen and carbon that are only re- 
moved by heating for a considerable period in a vacuum. 

In discussing the possibility of arc melting columbium 
to form ductile metal, Williams points out that the short 
time between melting and solidification prohibits the use 
of virgin powder in the electrode, and success can only 
be obtained by using columbium metal purified by pre- 
treatment. Obviously the impurities can be removed by 
presintering, but unless this can be performed fairly 
cheaply it would tend to make arc melting uneconomical. 
It would be difficult to produce completely purified metal 
without a long, expensive treatment and, unless some 
degree of purification is possible during are melting, 
metal produced by the sintering process will be inher- 
ently softer than that produced by arc melting. 

The advantages offered by fair sized ingots of metal 
compared with sintered bars of only a few pounds are 
so attractive that every effort will be made to overcome 
the present difficulties of arc melting. The practical and 
economical advantages of handling larger billets of metal 
may well outweigh the disadvantage of slightly greater 
hardness. 
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Steel loading hook used on precision grinder is coated with 
nylon to prevent galling or scratching of parts. 


Polyamide 
Protective 
Coatings 


by Don E. Floyd, 
General Mills, Inc. 


@ Because of their unique prop- 
erties, polyamide resin films are 
used in a variety of applications 
to: 1) protect surfaces from abra- 
sion, scratching and other fric- 
tional forces; 2) protect surfaces 
from weathering and from chem- 
icals and solvents, 3) inhibit cor- 
rosion and 4) enhance product 
appearance. 

Most polyamide resin films are 
either supported on a surface or 
encased around an object such as 
wire. Unsupported polyamide 
films are produced, but their ap- 
plications have not yet assumed 
the significance of other unsup- 
ported films such as cellophane, 


This article is based in part on material that 
will appear in Mr. Floyd’s forthcoming book 
entitled ‘‘Polyamides.’’ The book is part of a 
series on the application of chemical mate- 
rials being issued by Reinhold Publishing 
Corp. 
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Outboard motor with polyamide-epoxy 





Mylar and polyethylene. 
Rilsan 

Rilsan is the trade name for 
polyamide-11, which is prepared 
by the polymerization of 11-amino 
undecanoic acid. Unsupported 
Rilsan sheets or films made by 
extrusion of the molten polymer, 
are primarily used for packaging. 
These films are available in clear 
or colored form and can be heat 
sealed. Thickness of the films 
ranges from 2 to 8 mils. 

The film can be cut into tape 
for wrapping electric cable, and 
can be treated with adhesives to 
provide a tough, high strength 
adhesive tape for general use. 
Sheets or films can also be used 
as laminate facings to protect the 
the base material from chemicals, 
solvents and corrosion. The films 
are laminated to paper, metal, 
foil, fabrics and other plastics 
films to increase the utility of 
packaging, insulation and other 
tape materials. 

Rilsan can be flame sprayed on 
most metals and paper. A flame 
gun is used to project the powder 
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coating was photographed after rugged 
service testing to illustrate durability of 
finish. 


They can be used to protect metals 
or plastics from abrasion, heat, water, 
grease, acids and alkalies. 


by air pressure through an oxy- 
acetylene flame. Since the material 
is tasteless and nontoxic it can be 
used for lining food containers. 
Sprayed coatings are particularly 
valuable in protecting electrical 
parts, such as switch boxes and 
casings, that are exposed to cor- 
rosion in mines, on ships and in 
tropical atmospheres. 

To prevent blistering and lift- 
ing of the film, surfaces must be 
dry, clean and nonporous before 
application. The radius of interior 
angles should not be less than 0.2 
in. Best results are obtained by 
preheating meta: surfaces to a 
minimum of 212 F and paper sur- 
faces to about 140 F. Preferred 
coating thicknesses range from 5 
to 15 mils. 

Correctly applied coatings pos- 
sess a low coefficient of friction 
and excellent adhesion, and they 
are very resistant to shock and 
vibration. Moisture pickup of the 
coating in service is less than 
1%. Thermal conductivity is high 
(about 0.58 Btu/sq ft/hr/°F/ft) 
and the coatings have a useful! 
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Runabout boat of glass fiber-reinforced plastics has polyamide-epoxy 
ating to increase resistance to water and abrasion. 


temperature range of —76 to 
+284 F. 
Nylon 

Nylon coatings on metal sur- 
faces make is possible to combine 
the desirable frictional and wear 
characteristics of nylon with the 
greater strength, dimensional sta- 
bility and lower cost of metals 
(see “Nylon Coated Parts for 
Wear Resistance,’ M&M, June 
55, p 92). Adherent coatings 
ranging in thickness from 0.002 
to 0.030 in. have been applied to 
many types of steel, including 
stainless, and aluminum. Ceram- 
ics have also been coated success- 
fully. 

Nylon coatings (see Table 1 for 
properties) of 0.010 to 0.020 in. 
are preferred for most purposes; 
however, in some cases thinner 
coatings down to 0.002 to 0.003 in. 
are desirable. Thin coatings have 
better wear resistance, presum- 
ably because of their better heat 
dissipation. 

Nylon coatings can be applied 
in several ways, including flame 
spraying and a newly developed 
whirling process. In this process, 
nylon powder is held in suspen- 
sion in a closed vessel by means 
of circulating air. The article to 
be coated is heated above the 
melting point of the resin and 
plunged into the vessel and held 
there until it is coated to the de- 
sired thickness. 

Nylon dissolved in cresylic acid 
is used for coating magnet wire 
intended for Class A applications. 
Mechanical and electrical proper- 







ties of the coating are good; how- 
ever, the material does have a 
tendency to absorb moisture. Also, 
it is thermoplastic and melts at 
high temperatures. 

Unsupported nylon film is avail- 
able, but to date there do not ap- 
pear to be too many applications 
for the material in this form. 
Vegetable oil polyamides 

Vegetable oil polyamide resins 
are soluble in alcohols and in alco- 
hol-hydrocarbon mixtures. They 
are used alone or with plasticizers 
or other modifiers as surface coat- 
ings on a variety of metallic and 
nonmetallic surfaces including: 
steel, aluminum, copper, cello- 
phane, Mylar, polyethylene, paper, 
paperboard and wood. 


The coatings are noted for their 


TABLE 1—PROPERTIES OF 
NYLON COATINGS 











Polyamide} Nylon- 
Type >» -l] 6,6 
Elongation (73 F), % 120 90 
Tensile Strength (73 F), psi} 8500 10,500 
Modulus of Elasticity 
(73 F), psi 178,000 | 400,000 
Rockwell Hardness R100.5 | R118 
Specific Gravity 1.04 1.14 
Moisture Pickup, % 0.4 1.5 
Ther Cond, Btu/sq ft/hr/ 
°F /in. 1.5 1.7 
Dielectric Strength (short 
time), v/mil 430 385 
Dielectric Constant (103 
cycles) 3.5 40 
Effect of: 
Weak Acids None None 
Strong Acids Attacked | Attacked 
Strong Alkalis None None 
Alcohols None None 
Esters None None 
Hydrocarbons None None 











heat seal properties and their re- 
sistance to grease and water. 
Soluble polyamides are frequently 
applied over printed surfaces as 
glossy overprint varnishes for 
protection against abrasion, oil 
and water, and to improve ap- 
pearance. 

Straight polyamide coatings can 
be applied by hot melt methods 
such as dipping and roller or 
knife coatings, or can be applied 
from solution by spraying, brush- 
ing, dipping and roller or knife 
coating. The coatings are used 
in thicknesses as low as 0.1 
mil on paper and as high as 5 mils 
on metallic surfaces. A thickness 
of 34 to 1 mil is generally suffi- 
cient for most surfaces. 
Thermosetting resin alloys 

Thermosetting resin alloys are 
made from a type of polyamide 
that contains free amino groups 
and is very reactive with epoxy 
resins. Combination of the amino- 
containing polyamide resin with 
epoxy resins (Tables 2 and 3) and 
with phenolic resins (Table 4) 
produces coatings that are quite 
resistant to chemicals, solvents, 
heat and water. These coatings 
also provide excellent protection 
against corrosion for iron and 
steel surfaces. 

Polyamide — epoxy coatings— 
Usually the polyamide and epoxy 
resins are prepared separately in 
the form of concentrates, and 
then combined and reduced with 
thinners to the proper application 
viscosity. The solvents used most 
often for the polyamide part of 
the system are mixtures of alco- 
hols and hydrocarbons. The epoxy 
resin portion is dissolved in a 
mixture of ketone and aromatic 
hydrocarbons such as methyl] iso- 
butyl ketone and xylene. 

Both resins are excellent wet- 
ting media and are well adapted 
to pigment grinding. All of the 
common types of pigments can be 
handled satisfactorily including: 
carbon blacks, titanium dioxide, 
chrome yellow, phthalocyananine 
greens and blues, toluidine red, 
red lead and zinc chromate. Pig- 
mented coatings possess a high 
gloss and an unusual degree of 





MAY, 1957 ¢ 137 



































hardness and flexibility combined be applied by most common coat- 
with resistance to solvents and ing methods such as spraying, 
chemicals. dipping or brushing. During dip- 

Polyamide-epoxy coatings can ping, care must be taken not to 


TABLE 2—-PROPERTIES OF AIR DRIED POLYAMIDE-EPOXY RESIN COATINGS 





Type | Epon 10012: | | 

- Ethylene Versamid | Versamid Versamid 
Diamine | 100%: Epon | 115¢: Epon | 115: Epon 
Property W (100:6) | 1001 (50:50) | 1001 (50:50) | 1001 (35:65) 





Time to Dry Tack Free, min — 130 65 80 80 
Initial Gloss of White Enamel? 90 | 102 | 102 103 
Gloss After Weatherometer Exposure | | 
300 hr 65 | 81 | 73 
500 hr 5 | | 30 | 12 
Initial Light Reflection (Hunter green fil- 
ter), %e 77.0 | , 76.4 — 
Initial Yellowness ‘ 1.4 2.1 _ 
Yellowness After 300 Hr in Weatherometer 11.8 9.4 10.2 — 
Chalking After 300 Hr in Weatherometer Heavy Medium Medium Medium 
Resistance to: 
Boiling Water After 7 Hr OK OK OK OK 
20% Sodium Hydroxide (1 day exp) Hard Hard Hard Hard 
50% Sulfuric Acid (1 day exp) Hard Hard Soft Soft 
Sward Hardness 
1 Day 28 24 26 33 
1 Week 42 48 50 59 
1 Month 47 50 50 — 
Impact Resistance, in-lbe 
1 Day 30+ 2 30+ 30+- 
1 Week 30+- 30+ 30+ 30+ 

















aEpoxy resin with melting point of 147-169 F and epoxide equivalent (grams of resin contain- 
ing 1 gm equivalent of epoxide) of 425-550. 

bVegetable oil polyamide resin with molecular weight of 6000-9000 and softening point near 
104 F. ' 

eVegetable oil polyamide resin with amine number of 210-220. 

dGloss value of 95 indicates that surface has 95/1000 of the gloss of a perfect mirror. 

e% of light reflected compared with magnesium oxide standard. 

fYellowness defined as 100 x (A-B) ~—G; where A= light reflectance with standard amber filter. 
B= reflectance with blue filter, and G=— reflectance with green filter. 

eTested on 3l-gage, hot dip tin coated steel panels. 


exceed the pot life of the mat 
especially if a continuous sy 

of introducing fresh materi 
employed. In general, thickn: 

of the polyamide-epoxy coat 
are about the same as for 
straight polyamide coatings 
scribed above. Approximate 

of the coatings ranges from $5.50 
to $6.50 per 1000 sq ft per dry 
mil. 

Both artificial and natural wea- 
thering tests show that polyamide. 
epoxy resin coatings have excel- 
lent durability. The coatings ex- 
hibit little tendency to check or 
crack and have excellent color re- 
tention. It is only after long time 
periods, that the coatings will fai] 
by gradual erosion or chalking. 
Actually, the rate of chalking is 
not much greater than for con- 
ventional coatings such as the 
alkyds; in addition, durability is 
better and beneath the chalked 
surface there exists a glossy, in- 
tact coating. 

Like other polyamide coatings, 
polyamide-epoxy coati.igs have ex- 
cellent resistance to the passage 
of moisture vapor. A typical poly- 
amide-epoxy coating, for example, 
has a specific permeability of 0.28 
as compared to 3.0° for linseed 


TABLE 3—PROPERTIES OF BAKED POLYAMIDE-EPOXY RESIN COATINGS* 





Epon 1001: Epon 1001: Versamid 100¢ Epon 1007": Versamid 100 Epon 864 ': Versamid100 





Type>| 6% Diethylene- 
Property v triamine 40 :60 90:50 60:40 40:60 


50 :50 60:40 50 :50 60:40 





MECHANICAL PROPERTIES 
Hardness, % of plate glass 68 34 56 62 44 
Min Bend Radius, in. Ye ¥, Y% Ye ¥, 
Impact Resistance, in.-Ib> 50-120 172 172 172 
Abrasion Resistance, gm loss¢ 0.002 0.0073 0.0054 0.0035 


57 57 41 49 

Ye Ye Ye Ye 

172 172 172 172 
0.0074 0.0011 0.0019 0.0121 





CHEMICAL RESISTANCE 
Alkalies and Acids 
20% Sodium Hydroxide OK OK OK OK OK 
20% Acetic Acid OK OK OK OK OK 
50% Sulfuric Acid OK OK OK OK OK 
Solvelnts 
Touene® OK Soft Soft Soft Soft 
50% Ethyl Alcohole Soft Soft Soft Soft Soft 
High Test Gasolinee OK OK OK OK OK 
Boiling Water (30 min) OK (slight blush) |Soft (rec): OK OK OK 

















OK OK OK OK 
OK OK OK OK 
OK OK OK OK 


Soft Soft Soft Soft 
Soft Soft . Soft Soft 
OK OK OK OK 
OK OK Soft (rec) i |Soft (rec)! 

















aCured at 300 F for 20 min. (grams of resin containing 1 gm equivalent of epoxide) of 425-550. 
bMeasured by dropping 4-lb weight with %-in. radius on reverse side Vegetable oil polyamide resin with a molecular weight of 6000-9000 
of coated steel panels. and softening point near 104 F. 

e500 cycles, 1 kg load, No. 10 wheel. hEpoxy resin with melting point of 257-275 F and epoxide equivalent 


dObserved after 3 days immersion at 170 and 212 F. of 1900-2450. 


eFilms held for 7 days at room temperature, then immersed 1 day in iEpoxy resin with melting point of 104-113 F and epoxide equivalent 


test liquid. of 300-375. 


fEpoxy resin with melting point at 147-169 F and epoxide equivalent jRecovered within 1 hr. 
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oii and 1.0° for clear varnish. 
Gince the coatings are corrosion 
inhibitors and excellent wetting 
ts, they may be applied over 
wc: surfaces by brushing. Ap- 
ntly the brushing action 
eauses water on the surface to 
become emulsified in the coating. 
When the coating dries the water 
is carried out along with the sol- 
vent. 
’olyamide-epoxy coatings are 
widely used on dairy equipment, 
pipelines, oil well riggings, freight 
ear interiors, water softeners, and 
industrial and chemical laboratory 
equipment, and as general main- 
tenance finishes. The coatings 
are quite adherent and, with few 
exceptions, can be applied to most 
metal, wood, rubber, plastics and 
masonry surfaces. 
Polyamide-phenolic coatings— 
Baked coatings blended of poly- 
amide resins and heat reactive 
phenolic resins possess the ex- 
tremely good chemical and solvent 
resistance of the phenolic resins 
combined with the flexibility, im- 
pact resistance and resistance to 
alkalies of the polyamide resins. 
The reaction of the two resins is 
between amino groups of the poly- 
amide and methylol groups of the 





Flexibility of polyamide-epoxy coating is demonstrated by collapsible tubes 
in extended and crushed conditions. 


and releases a by-product mole- 
cule of water; by contrast, in the 
polyamide-epoxy resin reaction no 
volatile by-product is formed. 
Blends of polyamide resins and 
heat reactive phenolic resins in 
solution may be stored for several 
months before any noticeable 
change in viscosity or coating 
properties occurs. For this rea- 
son the coatings can be used in 
applications for which the 
straight polyamide and _ poly- 
amide-epoxy coatings are not suit- 
able. However, polyamide-phe- 


cure at temperatures as low as 
50 F. 

Polyamide-phenolic coatings are 
usually applied in thicknesses 
from 0.1 to 1.0 mil. Although 
other application methods are 
satisfactory, the coatings are 
generally applied by spraying or 
rolling. 

Because of their desirable prop- 
erties, polyamide-nhenolic coat- 
ings are used to line tanks, drums, 
cans and pails. The coatings are 
not pigmented as frequently as 
polyamide-epoxy coatings; pig- 





























phenolic resins. This reaction nolic coatings require baking at ments are used primarily for cor- 
forms a new carbon-to-nitrogen temperatures of at least 300 F, rosion protection rather than 
bond which links the two resins whereas polyamide-epoxy coatings decoration. 
TABLE 4—PROPERTIES OF POLYAMIDE-PHENOLIC RESIN COATINGS* 
Versamid100>:|Versamid125¢:|Versamid115¢:|Versamid 115:|Versamid 125:|Versamid 115:|Versamid 115; Straight 
Type>] BR-17913¢ BR-17913 P-97° BV-1112¢ BV-9700¢ BV-9700° |Varcum5301°} Baking 
Property v (60:40) (50 :50) (45:55) (50 :50) (55:45) (55:45) (45:55) rnenene Resin 
MECHANICAL PROPERTIES | 
Rocker Hardness 56 5 té«@S 66 60 58 | 72 
Impact Resistance, in.-Ib 16-30 2-4 16-30 60+- 4-8 30-60 16-30 | <2 
CHEMICAL RESISTANCE | es 2 
Acids and Alkalies (1 day exp) 
20% Sodium Hydroxide H H H H H H Wr 
37% Sulfuric Acid H H 4 H H ih H 
Solvents (120 F for 48 hr) 
Acetone S H S S H SS SS H 
Toluol H H H | H H H H H 
Ethanol S H H | S H SS H H 
Oleic Acid H H H ; H H H H H 
Water H H H H H H H H 
re Boiling Water (2 hr) — _ H H H H H — 























*Baked films (15 min at 400 F) of about 0.4 mil on tin plate or glass. 
H=hard, SS=slightly soft, S—soft, VS—very soft. Wr=Wrin- 
kled. Hardness is judged by fingernail scratch immediately on with- 


drawal of panel from liquid. 


bVegetable oil polyamide resin with molecular weight of 6000-9000 and 


softening point near 104 F. 
cHeat reactive phenolic resin. 
dVegetable oil polyamide resin with amine number of 290-320. 


eVegetable oil polyamide resin with amine number of 210-220. 
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Silicone rubber parts can be specified as .. . 


Extrusions 


Foams or sponge Coated fabrics 


Selecting Silicone Rubbers 


PART 1— 


Fundamentals and 
Commercial Types 


by F. L. Kilbourne, Jr., A. S. Kidwell and T. S. Moroney, 
Connecticut Hard Rubber Co. 


140 * MATERIALS & METHODS 


@ Silicone rubber is one of the 
most stable rubbers known. It has 
extremely high resistance to heat, 
cold, ozone, oils and chemicals. 
Not every type of silicone rubber 
will show maximum resistance to 
all of these environments. How- 
ever, selection of the proper stock 
and intelligent compounding by 
the materials supplier makes pos- 
sible compromises that provide 











the 
, has 
heat, 
cals. 
bber 
ce to 
Tow- 
stock 
y by 

pos- 
ovide 


‘ 
s 





A Two-Part Senes 


This is the first of two articles 

ntended to aid the designer in 
is approach to silicone rubber— 
in engineering material that has 
come increasingly important 
and, as the number of modifica- 
tions grows, increasingly com- 
ylex. The second article next 
month will discuss significant 
properties in some detail. 








yptimum blends of properties. 

In the last six years silicone 
rubber technology has become 
quite complex. In 1951 only two 
basic silicone rubber gums were 
available. Today there are 19. 
Each of these can be compounded 
with the proper catalysts, fillers 
and additives to meet specifica- 
tions calling for a wide range of 
physical properties and design re- 
quirements. The purpose of this 
article is to provide the specify- 
ing engineer with an understand- 
ing of the properties obtainable 
in various types of silicone rub- 


bers, and also with a basic under- 
standing of the nature of the sili- 
cone rubber polymer. 

Silicone rubber compounds can 
be conveniently grouped into six 
major types according to charac- 
teristic properties. These types 
are: 1) general purpose, 2) ex- 
treme low temperature, 3) ex- 
treme high temperature, 4) low 
compression set, 5) high tensile- 
high tear, and 6) fluid resistant. 
These various compounds are ob- 
tained by mixing various gum 
polymers (see “Silicone Rubbers: 
A Basic Discussion” on page 142) 
with other compounding ingredi- 
ents. Accompanying tables show 
minimum values required by AMS 
specifications, as well as typical 
properties obtained with high 
grade silicone rubber compounds. 
The following sections outline 
general property limits obtainable 
with various grades. 

General purpose 

General purpose compounds are 
available in hardnesses of 40 to 
90 Shore A durometer, tensile 
strengths of 700 to 900 psi and 





AMS SPECIFICATIONS FOR SILICONE RUBBERS 





ultimate elongations of 100 to 
300%. Their service temperature 
range extends from —65 to 500 F, 
they have good resistance to heat 
and oils, and they have good elec- 
trical properties. 

These compounds are prepared 
from a relatively wide variety of 
gums and fillers, selected to pro- 
vide a desired balance of proper- 
ties over a wide hardness range. 
Standard methyl, low shrinkage 
methy! or vinyl-containing methyl 
gums can be used along with re- 
inforcing, semireinforcing or ex- 
tending fillers and a peroxide vul- 
canizing agent. The reinforcing 
silica fillers and special gums are 
somewhat higher in cost than the 
semireinforcing fillers and the 
standard methyl gum. Since the 
per pound cost of the filler is at 
most 1/20 that of the gum, the 
lowest cost compounds are those 
containing the greatest loading of 
semireinforcing or extending 
fillers. 

Extreme low temperature 

Extreme low temperature com- 
pounds have brittle points near 





General Purpose 











Electrical» | High Tensile - High Teare 














Type a aneneages wa —_ _ * 

Property 3301B 3302B | 33030 3304B | 3305C 3356 3345 | 3346 
Durometer Hardness (Shore A) 40+5 | 50+5 60+5 | 70+5 80+5 | 6045 | 50+5 60 +5 
Tensile Strength (min), psi 500 | 500 400 | 500 500 600 ' 1000 | 1000 
Elongation (min), % 250 | 200 100 | 60 60 | 175 | 500 | 500 
Tear Strength (min), Ib/in. 99 | 35 35 | 25 | 25 | 30 130 | 150 
Oil Resistance (after 70 hr in ASTM #1 oil | | 

at 350 F) | 
Durometer Change —15to+ 5|—15to+ 5)—10to+ 5|—10to+ 5|—10to+ 5|—15to+ 5|—10to+ 5|/—10to+ 5 
Reduction in Ten Str (max), % 50 40 20 20 10 | 35 | 40 25 
Reduction in Elong (max), % 50 20 20 20 10 20 30 35 
Volume Change (max), % Oto+15; Oto+15; Oto+10); Oto+10; Oto+10; Oto+15) Oto+15) Oto+15 
Decomposition None None None None None None None None 
Surface Tackiness None None None None None None None None 
Dry Heat Resistance (24 hr at 450 
reine Change ' ” Oto+10} Oto+10; Oto+10); Oto+10} Oto+10} Oto+10) Oto+20; Oto+20 
Reduction in Ten Str (max), % 15 10 10 10 10 —15 40 40 
Reduction in Elong (max), % 25 25 25 25 25 —20 30 30 
Surface Hardening None None None None None None None None 


Bend Flat 


Compression Set (compressed 22 hr at 350 F) 

















No cracking | No cracking | No cracking | No cracking | No cracking | No cracking | No cracking | No cracking 
or checking | or checking | or checking | or checking | or checking | or checking 











Percent Orig Deflection (max) 72 72 60 30 36 40 73 70 
Percent Orig Thickness (max) 29 22 18 8 9 12 — — 
Low Temperature Brittleness* 
5 hr at —70 F ano _— Pass Pass Pass : d 
9 hr at —85 F Pass Pass — — — — | q ° 





8ASTM D736-46T. 

bDielectric strength must be 350 v per mil min, and after water 
immersion for 48 hr at 77 F, hardness must not increase more than 
5 durometer and dielectric strength must not decrease more than 15%. 
‘Oil resistance values on these grades are specified after conditioning 


for 70 hr at 300 F; dry heat resistance after 70 hr at 400 F; compres- 
sion set after 70 hr at 300 F. 

dPass at —100 F, ASTM D797-46 (Young’s Modulus). 

ePass at —105 F, ASTM D746-54T. 

fPass at —65 F. 
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Teflon film laminated to silicone rubber is used as a domb bay door seal on 
the Boeing B-47. Teflon provides a low-friction surface, and it provides abra- 
sion resistance and stability over wider temperature ranges. 





—180 F and are quite flexible 
—120 to —130 F; in compariso 
brittle points for general purpo 
compounds are about —80 to —' 
F. General physical properties 
extreme low temperature cor 
pounds are about the same 
those of general purpose stock 
with some reduction in oil resis 
ance. The low temperature flexi 
bility of extreme low temperatu) 
compounds is due to the incorpo- 
ration of a relatively small num 
ber of phenyl groups—about 5 to 
10%—on the polymer chain. 





Extreme high temperature 
Extreme high temperature com- 
pounds are considered serviceable 
at temperatures up to 600 F, and 
will withstand brief exposures at 
700 F; in comparison, general 
purpose compounds are limited to 
about 500 F for continuous servy- 
ice and 600 F for intermittent 
service. The improved high tem- 
perature stability of these com- 





What they are 

For a polymer to be a rubber or elastomer, it must 
consist of long, chain-like molecules which are in a coiled 
position. When the rubber is stretched the molecules 
uncoil without breaking; when the rubber is released 
they recoil again. Some long chain molecules, such as 
those in fibers or rigid plastics, are not in a coiled posi- 
tion; they are strong but not elastic. Rigid plastics, as 
we generally use them, are in the frozen state, and fibers 
are in a stretched and frozen state. Rubbers are un- 
frozen, unstretched and unoriented. Thus they are cap- 
able of sustaining large deformations without rupture, 
and will return to their original dimensions. 

Silicone rubbers, which are polysiloxanes, are high 
polymers in which the monomer groups which repeat 
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A rubber (dimethyl polysiloxane) 


Silicone Rubbers— 


themselves and are joined together to form the long 
chain molecules consist basically of Si-O, i.e., a silicon 
atom and an oxygen atom held together by valence 
forces (the chemical bonds between various atoms). 
Each silicon atom also has further capacity to bond to 
other atoms. Additional valences of the silicon atom 
hold onto side chains such as methyl groups (-CH:;). 
Such polysiloxanes are fluid or rubber-like materials be- 
cause they can grow in only two directions (see accom- 
panying sketch). Polysiloxanes tha: can grow in more 
than two directions—because they are attached to addi- 
tional oxygen atoms with free valences—form other 
types of materials. Silicone resins, for example, have 
three oxygen atoms attached to the silicon atom, and 
thus can grow in three directions. Sand or quartz is a 


A resin (methyl polysiloxane) 
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unds results from the use of 
ther standard or low shrinkage 
ethyl gum with a precipitated 
lica filler and a carefully con- 
olled amount of curing catalyst. 
ow compression set 

Low compression set compounds 
rovide typical values of 12 to 
20% compression set after 22 hr 
it 800 F. They also have im- 
proved resistance to petroleum 
oils and various hydraulic fluids, 
and are particularly suitable for 
use in o-rings and gaskets. Their 
general physical properties are 
about the same as those of gen- 
eral purpose compounds, but aver- 
age elongation values are slightly 
lower. 

Low compression set values can 
be obtained by either of two 
methods. The first is the use of a 


PROPERTIES OF SOME TYPICAL SILICONE RUBBERS: 








Type | High-Tensile| Reversion | Fuel 
Property General Purpose | High Tear | Resistant | Resistant 
Durometer Hardness (Shore A)}25 +5/40 +5/50 +5/70 +5) 50 +5 60+5 | 60+5 
Tensile Strength, psi 700 | 700; 750); 600 1450 800s 850 
Elongation, % 450 | 300; 300) 75 750 175 | 225 
Tear Strength, Ib/in. 30/ 60) 75] 100) 200 100 | 75 
Compression Set (22 hr at | | | | | 
350 F), % orig deflection 30 | 36 | 40-50 | 20-25 | > 20° | 304 
Max Service Temp, F | | 
intermittent 450} 500} 480; 500; 400 | 500 350 
continuous 600 | 600; 600); 600 | 450 700 450 
Low Temp Fexibility, F —100 | —85 | —65/|—65/ —100 | —85 —85 











aSince a wide variety of property combinations can be specified, values given here should be 
considered only as those which could be expected of some high grade stocks. Oil resistance 
and dry heat resistance would exceed AMS specifications by a considerable margin. Values 


were obtained on 8/16-in. slab specimens. 
b22 hr at 300 F. c20 hr at 350 F. 


standard peroxide catalyst with 
an additive, such as mercurous 
oxide, cadmium oxide or diterti- 
arybutyl quinone. 

A special, newly developed com- 
pound in this latter group shows 


470 hr at 212 F. 


mixture of silica and diatomace- 
ous earth. Its linear shrinkage is 
only 2%, compared to 5 to 6% 
for usual silicone rubber com- 
pounds. This compound is of par- 
ticular interest in molding large 


vinyl-containing methyl gum, and 
an alcohol-type peroxide. The 
second method makes use of a low 
shrinkage methyl gum and the 


extremely low shrinkage after 
molding and curing. It consists 
of methyl-vinyl 
benzoyl peroxide catalyst, and a 


gum, dichloro- 


volume, standard size items such 
as o-rings where, because of the 
low shrinkage, standard molds for 
other rubbers can be used. 











A Basic Discussion 


polysiloxane with four oxygen atoms attached to each 
silicon atom. ; 
How gums are modified 

Side chains on the polysiloxane molecule account for 
many of the important properties of silicone rubbers, 
and modifications of these side chains impart various 
desirable properties to the rubber. Each gum shown in 
the accompanying list of proprietary gums has under- 
gone some type of side chain modification to provide 
rubbers made from the gums with different physical 
properties. The effects of altering side chain arrange- 
ments can be shown by the following examples. 

As suggested by the accompanying sketch of dimethyl 
polysiloxane, the methyl side chain groups occur with 
astonishing regularity along the basic Si-O chain. In 
fact, they occur with such regularity that when the 
material is cooled to about -65 F many segments of the 
chain slow up and nest themselves into the “hills and 
valleys” of adjacent chains and “lock arms.” Thus cer- 
tain areas of the rubber freeze to a semicrystalline state 
but are separated from each other by areas of unfrozen 
rubber. This temperature is the so-called first order 
transition point, comparable to a gelling point. In this 
condition the rubber is stiff like a rigid plastic. Upon 
cooling further—to the so-called second order transition 
point—all vibrational or rotational activity of the mole- 
cule stops and the rubber becomes brittle. Though the 
“brittle point” of most rubbers, as measured by a stand- 
ard test, is usually close to the second order transition 
point, in silicone rubber it is actually closer to the first 







order transition point. 

In order to modify a silicone rubber to lower its brittle 
point, a few percent of the methyl side chain groups can 
be replaced with phenyl groups (-C.H;). Such groups 
are much bulkier than methyl and prevent the long 
chains from nesting together as easily. Such rubbers 
must be cooled to temperatures much below -100 F be- 
fore the brittle point is reached. 

The high temperature stability of silicone rubbers is 
dependent on the strength of primary valence bonds. 
The weakest valence bond in the polysiloxane molecule is 
the silicon-carbon bond; consequently the side chains of 
the molecule can be oxidized off the Si-O chain. The 
bond between silicon and an ethyl group starts to oxi- 
dize at 300 F, the bond between silicon and a methyl 
group starts to oxidize at 400 F, and the phenyl group 
is the most stable, oxidation starting at 500 F. The Si-O 
skeleton is not affected by oxidation of the side chains 
in air until much higher temperatures are reached. The 
phenyl group, too bulky to be used except sparingly in 
the siloxane rubber molecule, is responsible for heat 
stability of silicone resins. 

Side chain construction also determines whether the 
rubber molecules attract each other strongly or simply 
lie side by side quietly—a factor that determines the 
degree to which rubber will swell in solvents. 

How they’re cured 

Vulcanization is a process of introducing crosslinks 
at intervals between the long chain molecules. These 
links are primary valence bonds acting like knots be- 
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High tensile—high tear 

High tensile-high tear strength 
compounds have been developed 
relatively recently (see M&M, Jan 
"55, p 142, and this issue, p 187). 
They provide tensile strengths 
ranging from 1100 to 1700 psi and 
elongations ranging from 500 to 
700%. Tear strength ranges from 
175 to 250 lb per in. thickness, 
compared to 10 to 80 lb per in. for 
other silicone rubbers. Such com- 
pounds do not have the resistance 
to high temperatures obtainable 
with standard silicone rubber 
compounds, but incorporation of 
an antioxidant boosts the con- 
tinuous service limit to 400 F and 
the intermittent service limit to 
500 F. 

The high mechanical properties 
of this type of rubber can be pro- 
duced by use of an alkoxy-coated 
silica filler and very high molecu- 
lar weight gums. The gums can 
be either straight methyl or, when 


ity is an added requirement, me- 
thyl-phenyl. 
Fluid resistant 

Compounds with good fluid 
resistance have long been _ in 
demand to complement the othe1 
desirable properties of silicone 
rubbers. Recently a fluoro-silicone 
rubber, which has excellent re- 
sistance to a wide range of fuels, 
lubricants and hydraulic fluids 
(see M&M, Nov ’56, p 163), has 
been developed. Physical proper- 
ties are about the same as those 
of the general purpose grades, 
though the service temperature 
range is not as broad. Low tem- 
perature properties are about the 
same as those of the straight 
methyl polymer, the brittle point 
occurring around —80 F. The 
upper service limit is around 500 
F. The unusual fluid resistance of 
this rubber is apparently due to 
the substitution of a fluorine-con- 
taining group along the silicone 





Commercially 
Available Gums 
Dimethyl 


GE SE76, 81465, SE30 
DC 400, 401 
UCC W95 


Methylpheny] 


GE SE51, SE52 
DC 440, 6531 


Methy] trifluoro propyl 





DC LS53 
Methylvinyl 





GE SE33, SE31 
DC 410, 430 
UCC W96 


Methyl phenyl vinyl 


GE 81653 
DC 440 
UCC X97 





extreme low temperature flexibil- polymer chain. 























A Basic Discussion—continued 





tween the molecules. In the case of hard rubber there 
is a crosslink at every monomer unit; in butyl rubber, 
at nearly every unsaturated bond. Soft vulcanized sili- 
cone rubber has about one crosslink for each 400 to 600 
monomer units. The links act like spot welds between 
chains, giving the rubber permanent snap or bounce. 
They prevent slippage of the chains under pressure, and 
anchor them so that they will return to their original 
configurations after compression or extension. 

Vulcanization changes the physical form of the rub- 
ber from a molasses-like solid to an elastic gel. The 
same change occurs in all rubbers, as well as in many 
plastics. In silicone rubber the reaction is carried out 
by heating 10 to 30 min at 200 to 350 F, followed by 
postcuring either at 480 F or at a gradually rising 
temperature up to 480 F. The postcure gets rid of 
uncrosslinked molecules and undesirable reaction prod- 
ucts, and probably also stabilizes the entire structure by 
minor rearrangements that are difficult to identify. 

Silicones, like other rubbers, can also be vulcanized by 
hard x-rays or gamma rays. Radiation presumably 
knocks hydrogen atoms off the side chains, permitting 
carbon atoms to link up. 


How they’re reinforced 

The term “reinforcement” as used here denotes the 
sum of a number of things, such as the thickening effect 
a filler has on a liquid, the improvement in cohesion 
provided by use of a filler, the chemical combination of 
filler and polymer, and the effect of a filler on crystalli- 
zation forces. 

The primary effect of fillers is to stiffen the product. 
In silicone rubbers, as well as some of the other syn- 
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thetic rubbers, the filler seems to have a grater affinity 
for the rubber than the rubber does for itself. As a re 
sult, not only are the stiffness, strength and tear resist- 
ance improved, but also elongation is raised—from about 
100% in unreinforced stocks to 200-800% in reinforced 
stocks. Tensile strength is raised, depending on the filler 
used, from 25 psi to 300-2000 psi. 

For natural rubbers, only carbon black, clays and sili- 
cas are considered to be reinforcing agents, Carbon black 
is of little use in silicone rubber except for producing 
electrically conductive stocks. Though almost all fillers 
reinforce silicone rubber to a degree, silica is the most 
satisfactory. This is partly because the silica particles 
are porous, permitting the fluid silcone to penetrate 
thoroughly, and partly because silicas can be obtained 
as very fine particles, 10 to 50 millimicrons in diameter. 


How compounds are modified 

During the compounding of the silicone rubber stock, 
additives can be used to further modify the properties 
of the rubber. The most important additives are mer- 
cury, cadmium or organic additives, such as the quinones, 
which are called compression set additives. They serve 
to clean up residual peroxide linkages on the side chains, 
making the side chains no longer reactive. If this is not 
done, further vulcanization will take place during com- 
pression set tests, and permanent set will result. 

With certain silica fillers, compounders use an “anti- 
structure” agent which retards formation of “bound 
rubber” (rubber bound to silica so that it does not vul- 
canize properly) until after the product has been molded 
or cured. With the alkoxy coated silica it is desirable 
to control the disappearance of the organic coating by 
adding antioxidants similar to those used in natural 
rubber to retard oxidation. 
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PROPERTIES OF THE NEW STEEL-——TREATED AND UNTREATED 


Yield | | Charpy Impact Strength, 
VAGUE | Tensile | Strength Elongation Reduction Rockwell | (V-notch), ft-lb 
| Strength, (0.2%), | (inl4in.), | of Area, | Hardness | : 
1000 psi = —_: 1000 psi | | 


peated Steels ae ae 95 
: eT oe ae 
el ae ae 9.8 


Bore Treated Steels ¢ 400 292 234 | 9.7 
450 | 289 234 9.2 
500 | 289 | 240 8.7 C54 


Vacuum Remelted Steel 400 a 11.2 C53 
450 289 242 10.8 48 C53 21.1 
500 i ie SS Gaia C53 18.5 


ZAll steels oil quenched from 1650 F, double tempered as indicated. Critical points determined on two compositions: Acs, 1600 F; Ars, 
1350 F:; Ms, 540 F. 

bAvg of four steels ranging in composition as follows: 0.38-0.42 C, 0.76-0.79 Mn, 0.005-0.008 P, 0.016-0.020S, 1.59-1.6 Si, 1.83-1.9 Ni, 
0.79-0.85 Cr, 0.25-0.31 Mo, 0.041-0.08 Ti, 0.009 O, 0.008 N, 0.001 H. 

cAvge of three steels having composition as follows: 0.39-0.43 C, 0.72 Mn, 0.007 P, 0.028 S, 1.5 Si, 1.8 Ni, 0.83 Cr, 0.30 Mo, 0.04-0.08 Ti, 
0.0011-0.0021 B, 0.009 N. 

dComposition: 0.35 C, 0.57 Mn, 0.005 P, 0.014 S, 1.56 Si, 1.84 Ni, 0.85 Cr, 0.31 Mo, 0.08 Ti, 0.001 O, 0.006 N, nil H. 




























New Ultra High Strength Steel 


A high silicon, titanium modification of 4340 retains ductility 
for structural applications when heat treated to a strength of 285,000 psi. 
































. by Samuel J. Rosenberg and Carolyn R. Irish, Metallurgists, National Bureau of Standards 
nity 
atom EH By modifying 4340 steel, the develops the following nominal be duplicated or improved in well 
ceil National Bureau of Standards properties. made commercial steels. 
| has developed a new ultra high Background 
a strength steel having the compo- mens ceten ia C53 Type 4340 steel has been used 
: sition and properties given below. psi : 285,000 successfully to meet relatively 
i sili- & Miia 0.40% Yield strength (0.2%), psi 235,000 high strength requirements for 
black Manganese 0.75 Elongation (in 1.4in.), % 10 aircraft. Therefore, when the 
lucing & Silicon 1.60 Reduction of area, % 35 Bureau was requested to develop 
fillers Nickel 1.80 Charpy impact (V-notch), a ductile steel with higher prop- 
ne Chromium 0.85 ft-lb erties, development centered on ; 
‘dite Molybdenum 0.30 At room temperature 16 modifications of 4340. Boron was | 
salad Titanium 0.10 At -40 F 16 investigated because previous 
meter. en aaa Although these properties were Work at the Bureau showed its 
When oil quenched from 1650 obtained on laboratory induction- _ beneficial effects on low tempera- | 
stock, F and double tempered in the furnace heats, melted without a ture impact properties of high 
erties range 400-500 F, the new steel slag, it is believed that they can Strength steels. Since the effect 
. mer- of boron is often lost unless ni- 
nones, : | trogen is tied up as a compound, 
yl l l T T Wing ; 
ore an * titanium was selected to combine 
hains, . neon ensues with the nitrogen. 
“om : A series of modifications of 
, £ 50 Band for 4340 was prepared. Each heat 
new stee/ . 4 
“anti- oO (eae heated was split into two parts. After 
‘hound = pouring the first ingot, boron was 
yt vul- . 7 % added before pouring the second. 
nolded ° The ingots were hot rolled into 
sirable 7 l | ; , , ' i plate for testing. 
ing by 0 4 8 2 16 20 24 28 32 36 40 Six different hardening treat- 
atural Distonce from Quenched End,//6 in. ments were investigated to deter- 
End quench hardenability band for the new steel. mine the effects of heat treat- 
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ment on properties; no treatment 
showed consistent superiority 
over another. Therefore, a 
straight quench with double tem- 
per was used for subsequent in- 
vestigations, since this heat treat- 
ment gives the best impact values 
both at room temperature and at 
—40 F. 

Following the exploratory in- 
vestigations of the effects of 
boron content and heat treatment, 
additional melts were made of 
the composition giving the best 
combination of strength and duc- 
tility. Average mechanical prop- 
erties, determined on longitudinal 
samples of this group of melts, 
showed little difference between 
boron-free steels and their boron- 
treated modifications. Impact 
tests run on a number of trans- 
verse specimens gave values above 


PVC + Glass | joss "Poce” 


11 ft-lb at room temperature and 
at —40 F. 

Vacuum remelting of one heat 
resulted in loss of carbon and 
manganese, a decrease in oxygen 
and elimination of 
However, microscopic 
tion showed that the steel was no 
cleaner than the original mate- 
rial. This steel was somewhat 
superior to the others in mechan- 
ical properties, particularly in 
ductility. 
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High porosity of new PVC tubing is demonstrated with cigarette smoke. 


Thin walls of PVC tubing permit larger grids. 





E'ditor’s Note 
Properties of a number o 
ultra high strength steels hay 
been discussed in MATERIALS . 
METHODS (Oct ’54 and Mar ’56) 
Many of these steels are mod 
fications of the basic 4340 ste: 
so widely used in aircraft. It 
not surprising, therefore, tha 
steels developed independent}; 
may resemble each other quit: 
closely in composition, as shown 


NBS 


—_—_—_—, 


0.40 0.48 
0.75 0.80 
1.60 1.60 
1.80 1.83 
0.85 0.85 
0.30 0.38 

— 0.08 
0.10 — 
0.0-0.002 — 


Tricent 


| in Electric Battery 


Perforated rigid polyvinyl chloride 
tubing lined with woven glass fibers 
is providing greater capacity and 
more efficient operation in electric 
storage batteries. 

The tubing, developed by Exide 
Industrial Div., Electric Storag 
Battery Co., surrounds the battery 
grid spines. Though its construction 
permits a high rate of diffusivity for 
ion exchange, the tubing is said t 
be highly efficient in retaining the 
active material. As a result, space 
required for sediment is reduced, 
walls are thinner, and larger grids 
are possible for greater capacity. 

For example, a 2000-lb truck using 
an 18-cell, 36-v, 360-amp-hr battery 
with 13 plates per cell can be 
equipped with a battery having the 
same 13 plates but rated at 432 amp- 
hr. Or the truck can be equipped 
with an 11-plate battery that pro 
vides the same 360 amp-hr capacity. 

The new tubing material is imper- 
vious to electrochemical action within 
the battery as well as to acids, ané 
its chemical properties can be pre 
cisely controlled. 
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FIRST ANNUAL 
. Materials & Methods | 
- AWARDS COMPETITION 
for the Best Use of Materials 

in Product Design 








Sixteen winning product designs 


SORE Re 
Sta Se ee 


AWARD. 
WINNERS 












show sound and progressive use of engineering materials 


The over-all objective of this magazine is to en- 
courage sound, imaginative and progressive use of 
engineering materials in the design and redesign 
of industrial and consumer products. To exemplify 
and pursue this objective we inaugurated last year 
an annual MATERIALS & METHODS Awards Competi- 
tion, the prizes to be awarded for “best use of 
materials in product design.” 

On the next 27 pages you will learn the winners 
of the first competition, and you will see what they 
did and why they won. We believe that most of you 


will get some ideas for your own products. 

From the time we first announced the competi- 
tion last November until the final deadline for 
entries in mid-February, we received more than 
150 entries for this competition—a response we 
found particularly gratifying in view of the new- 
ness of the competition. Although we have 
awarded a total of only 16 prizes, the number of 
entries of high quality was considerably higher. 
Many of the nonwinning entries will be published 
in MATERIALS & METHODS during the coming year. 





How entries were judged 


Products entered in this competition ranged from 
small parts or components to large assemblies. In 
order to insure fair consideration of entries requir- 
ing a smaller scale of design and development, the 
judges split all entries into two groups, depending 
upon their complexity, and evaluated each group 
separately. As you will see in the following pages, 
the award-winning products cover a broad range 
of size and complexity. 

The editors of this magazine imposed no rigid 
restrictions on the procedure or criteria to be 
observed by the judges in determining the winners. 
In making your own evaluation of the winning 
entries and in preparing entries for future compe- 
titions, however, you should keep in mind the fol- 
lowing questions which were certainly among the 
most important ones in the judges’ minds as they 


approached and evaluated the entries: 

1. How important was materials selection in the 
development of this design? 

2. On the basis of the information submitted, 
how competent and thorough was the approach to 
selecting the materials? 

3. If entry is a first design (new product), how 
well did the selection of materials meet the design 
and service requirements? 

4. If entry is a redesign, how valuable were the 
benefits gained through improved materials selec- 
tion. 

5. How significant is this entry in terms of en- 
couraging sound, imaginative and progressive use 
of engineering materials, and will it set or encour- 
age a new trend in the use of materials? 


Awards for the entries that best withstood these 
tests are listed on the next two pages. 
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Here are the award winners... 





FIRST AWARD 
$500 and plaque 


F. L. Talcott, Manager 
Refrigerator-Freezer Design Section 
Westinghouse Electric Corp., Columbus, Ohio 
Developing a new basic design for refrigerator 
walls through the sound and imaginative use of 
plastics foam sandwich construction. 





AWARDS OF MERIT 
$100 and certificate 


RICHARD M. KLAUS, Project Engineer 

OPW Corp., Cincinnati, Ohio 

Redesign of insertable union check valve making unique 
use of newer materials to achieve improved performance 
and lower cost. 


ELMER W. CONKLIN, Research Engineer 
Durametallic Corp., Kalamazoo, Mich. 


Comprehensive engineering and testing program leading 
to the selection of alumina ceramics for seal rings used 
in mechanical rotary seals. 


EDWARD A. STRATE, Armament Design Engineer, 
HARLAN A. REESING, Production Design Engineer, and 
PERRY D. GOLDBERG, Materials & Process 
Metallurgist 

El Segundo Div., Douglas Aircraft Co., Inc., 

El Segundo, Calif. 


Design of breech for aircraft bomb ejector rack using a 
forged and heat treated titanium alloy to improve per- 
formance and reliability. 


W. F. OLASHAW and A. H. ADAMS, Design Engineers 
Distribution Assemblies Dept., General Electric Co., Plain- 
ville, Conn. 
Redesign of back connected stud assembly for a switch- 
board using new materials to improve performance and 
reduce cost. 


R. E. NEARMAN, Project Engineer 

Washington Technological Associates, Inc., Rockville, Md. 
Complete redesign of sanitary fixture replacing the major 
metal components with glass fiber-reinforced plastics 
moldings to simplify fabrication and improve usefulness 
and appearance. 





CITATIONS 
$50 and certificate 
JOHN D. BACHMAN, President 


John D. Bachman & Co., Bristol, Tenn. 


Redesign of a low pressure, direct acting control valve 
using laminated plastics and anodized aluminum to 
improve performance and reduce cost. 
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JAN A. RAJCHMAN and CHANDLER WENTWORTH. 
Members of Technical Staff 

RCA Laboratories, Princeton, N. J. 

Development of a molded ferrite apertured memory p 
with printed winding which opens the way to maior 
advances in speed and efficiency of electronic computers 
and data processing systems. 


ENGINEERING SECTION, Instrument Dept. 

General Electric Co., West Lynn, Mass. 

Completely new design of an outdoor high voltage instru- 
ment transformer which embeds the entire unit in a 
specially developed nontracking butyl rubber. 


CARL A. MILLER, Physicist 

Economics Laboratory, Inc., St. Paul, Minn. 

Sound selection and imaginative use of materials in 
design of a new rinse injector device for a commercial 
dishwasher. 


RESEARCH & DEVELOPMENT DIV. 
A. O. Smith Corp., Milwaukee, Wis. 


Use of glass-coated steel in the construction of industrial 
smokestacks to provide significantly longer life and 
greatly reduced maintenance costs. 


F. E. COOK, Materials Engineer, 

H. S. PREISER, Corrosion Engineer 

Bureau of Ships, Navy Dept., Washington, D. C. 

Design of an improved and less expensive holder for 
graphite anodes used in cathodic protection of ship hulls. 


CURTIS MORLING and JOHN BELLINGER, 

Project Engineers 

Inland Testing Laboratories Div., Cook Electric Co., 
Morton Grove, Ill. 

A comprehensive and thorough program to select the best 
materials for frames, boards and cabled leads used in 
environmental chambers for testing electronic components. 


HARLAN A. REESING, Production Design Engineer, 
JAMES G. QUINN, Design Specialist—Structures, and 
PERRY D. GOLDBERG, Materials & Process 
Metallurgist 

El Segundo Div., Douglas Aircraft Co., Inc., 

El Segundo, Calif. 

Design of slat track for military jet airplane using a 
heat treated titanium alloy to reduce weight and improve 
service performance. 


JOSEPH H. GETTIG, President 

Gettig Engineering & Mfg. Co., Spring Mills, Pa. 
Imaginative and efficient use of many different engi- 
neering materials in the design of a toxic fume exhaust 
system. 


M. R. KAUFFMAN, Project Engineer 

Dishwasher and Disposal Dept., General Electric Co., 
Louisville, Ky. 

Redesign of a portable dishwasher in which use of 4 
plastisol coating has made possible single-wall construc- 
tion. 
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_.. and here is what the judges say about the entries 





a 
feague: 
[he case histories examined by me impressed me by 
almost invariably high quality of the engineering 
king they displayed. They revealed intelligent solu- 
is of problems having to do with the selection and 
of materials, and emphasized the great expansion in 
range of materials now available to design engineers. 

‘However, many entries represented an intelligent but 

ther obvious solution of an engineering problem. That 
is, when it is time to redesign a product or component 
which has not undergone any change for a number of 
years, it is to be expected that the engineer will take 
advantage of the new materials that have become availa- 
ble during this lapse of time, and that have obvious 
advantages over the materials that were standard at 
the time of the original design. 

“If, under these circumstances, a design engineer did 
not look around him and avail himself of the new 
resources that research and development have placed 
at his disposal, you would give him a very black mark 
for either laziness or incompetence. But if he merely 
makes a logical substitution, you don’t consider him 
necessarily worthy of a gold star for exceptional achieve- 
ment. What impressed me and, I am sure, the other 
judges most, were occasional unexpectedly imaginative 
uses of materials, beyond the range of selection clearly 
indicated by the present state of technology.” 


WALTER DORWIN TEAGUE 
Industrial Designer 
Walter Dorwin Teague Associates 


Seastone: 


“Generally, we were much impressed by the ingenuity 
and understanding of materials exhibited by the con- 
testants. Many of the designs were cleverly worked out 
to take advantage of the new or more desirable charac- 
teristics of the materials employed, and conversely, to 
minimize the importance of less favorable properties. 

“Information submitted with the entries suggested, 
in general, that the selection of materials might have 
been somewhat intuitive; i.e., the final choice of materi- 
als seemed to be based on a general feel for the situation 
rather than on a documented review of the properties 
of alternative materials. 

“It was, of course, difficult to rate the entries with 
respect to each other because they were of such diverse 
character. Some were simple parts; others were complex 
mechanisms involving a wide range of design considera- 
tions and many materials and processes. Although the 
complexity of the problem was considered in the final 
rating, greatest weight was given to the sound and 
imaginative selection of materials and to the importance 
of this consideration in the end product.” 


JOHN B. SEASTONE 
Director, Technical Div. 
Olin Mathieson Chemical Corp. 


Nielsen: 


“In going over the various entries, I found that a 
pattern of the materials selection process emerged in 
the most successful entries. The outstanding character- 
istic of the pattern is that one comes to the final solution 
by a process of successive approximations. A design 
is tentative until a tentative material is selected, where- 
upon the design can be made more specific. The more 


specific design permits more precise materials selection, 
and by a continuation of this successive approximation 
approach a final design and material are established. 
Two important prerequisites for sound selection by this 
process, however, are: 1) a thorough analysis of the 
requirements that must be met by the material, and 
2) careful, progressive elimination of unsuitable ma- 
terials as the requirements become more precise. 


“Only in a few cases did the entries in this competition 


show a fairly sound approach to materials selection; 
the majority showed a weak approach. Frequently, in 


the poorer approaches, only one or two requirements for 


the material were listed. Also, in many cases, once the 


requirements were established, the final material was 
arrived at not by elimination, but by summary dismissal 
of all materials but one. Many eligible materials must 
have been dismissed because of this lack of thoroughness.” 
JOHN P. NIELSEN 
Chairman 
Dept. of Metallurgical Engineering 
New York University 





The judges—Left to right: Nielsen, Teague, Bonanno 
and Seastone. Center, M&M Editor Clauser. 


Bonanno: 


“T was pleased to see so many well documented reports 
of tests, production data, performance comparisons and 
ultimate costs of products. Several of these reports, in 
fact, were so well documented as to constitute important 
engineering contributions. Needless to say, the type of 
entry in which a careful solution of a material problem 
might have far reaching influence on the future, in that 
or related industries, was given major consideration. 

“Quite a few of the entrants failed to realize that the 
prime object of the competition was to bring forth 
thinking involved in the selection of materials, careful 
step-by-step consideration of the numerous materials 
available to the designer today, and the judgment used 
in determining the usability of any specific material. 
In many cases, the entrant apparently decided on the 
material without an exhaustive consideration of the 
numerous possibilities, basing his choice on considerations 
other than optimum performance. 

“In many cases, the choice of materials was dictated 
by existing production facilities, which is a valid con- 
sideration, though not conducive to inspired design or 
setting new trends in material utilization. Also, a number 
of entrants had to be eliminated on the basis that the 
material cosiderations were secondary and styling was 
of paramount importance in the redesign.” 


JOSEPH L. BONANNO 
Chief Engineer 
Lionel Corp. 
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How the foam is used 





1 Sandwich panel is made. The panel, 14 ft long, is made by 2 Notches are cut. Ordinary woodwork- 
bonding inner and outer faces to the polystyrene foam core with ing saws are used to cut notches for forming 
an epoxy adhesive. Quantities of these sandwiches are stacked and the corners. 

cured in a press. 


Plastics Foam Sandwich 


FIRST AWARD The Winner 


F. L. Talcott, 37, graduated - a 

mechanical engineer from Stevens Insti- 

F. L. TALCOTT tute of Seshnainan in 1942. He joined 
; , : Westinghouse’s graduate student train- 

Manager, Refrigerator-Freezer Design Section ing program and was transferred to the 
. ° Refrigerator-Cabinet Engineering Dept. 
Westinghouse Electric Corp. at Mansfield, Ohio, P nance ron In 
1954, Mr. Talcott moved to Columbus 

Developing a new basic design for when all refrigerator and freezer engi- 
neering was consolidated there. He was 

refrigerator walls through the sound promoted to his present ‘position in 1955. 
. p ; , Mr. Talcott is a member of the Colum- 

and imaginative use of plastics foam bus chapter of the American Society of 


; : Refrigerating Engineers. He is married 
sandwich construction. ak te tases’ coe 
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size and shape. 


3 Edges are shaped. Front and back edges of the wrap- 
per sheet are shaped simultaneously in this double end 
tennoner. Cutting both edges at once assures uniformity of 





4 Panel is folded. The grooved sandwich edges 
are covered with epoxy resin and the panel formed 
to box shape as though it were a cardboard carton. 


Transverse members fit into the grooves. 


Used for Refrigerator Walls 








a = A completely new design con- which form the inner and outer ductivity of the foam is 0.34, as 
cept for refrigerator structures surfaces of the cabinet walls, can compared to about 0.26 for fiber- 
has been developed using plastics be of any sheet material having 
foam sandwich materials instead the desired characteristics for the PROPERTIES OF 

s a of conventional sheet metal con- application. PREFOAMED POLYSTYRENE®* 

cae struction. Many advantages have Materials Compressive Yield Strength, psi 16-38 

cies resulted; the two principal ones The sandwich being used at Tensile Strength, psi 65-95 

the are a six-fold reduction in tooling present is composed of an inner — Shear Strength, psi . 30-40 

Jept. costs and a significant reduction face of 0.060-in. extruded high Compressive Modulus, psi 1500-2000 

Pia in weight. impact polystyrene sheet, a 3-in. | Bending Modulus, psi — 1250-1760 

ad. The basic concept is the con- core of fire-retardant grade poly- Tran tend Ey BO / be /00 ft/ 1000-1300 

‘was struction of refrigerator cabinets styrene foam, and an outer face °F /in, —" 0.23-0.27 

aes. - simply cutting long ene of of 0.018-in. polyester-impregnated Coef of Ther Exp (0-80 F), in./in./F 3-4x 10-5 

- plastic sandwich to proper size fiberglass cloth. The polystyrene Specific Heat (40 F), BTU/Ib/°F 0.27 

Po and folding them to form the core is prefoamed and has a den- Water Absorption (1 wk), Ib/sq ft — <0.15 
walls of the refrigerator. Thecore sity of 2 lb per cu ft. Properties —o gm/sq ft/hr/in./ ver 
of the sandwich is a rigid foam of the foam are given in the ac- ved. wwien 

: ° . . ° . =. aStyrof #33. Properti iv f 
plastic which provides insulation companying table. peste agree of 17.23 Dace axe Wake 

— and rigidity. The sandwich faces, The coefficient of thermal con- supplied by Dow Chemical Co. 
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glass insulation used in con 
tional construction. However. 
cause of the absence of vi 
joints and dents with foam 





struction, its over-all insula 
value approaches that of fj 
glass. Recent progress in fi 
plastics indicates that the diff 
ence between the two types of 
sulation soon will be negligi| 


S ; and as the insulation value 
Joints are cured. The folded structure is placed in a jig and the epoxy plastics foams continues to 


resin is electronical 2 i 
ly cured prove, wall thicknesses can be r 


duced to provide more. usable 
space in the refrigerator. 

Because of its closed-cell struc- 
ture, prefoamed polystyrene has 
a low water absorption value. 
Therefore, if leakage occurs either 
through the inside or outside 
walls, there is no danger of the 
insulation becoming waterlogged 
and losing its efficiency as is pos- 
sible in conventional construction. 
Advantages 

Perhaps the most important 
benefit derived from the new 
sandwich construction is the six- 
fold reduction in tooling costs. 
The two models (horizontal and 
vertical) currently being produced 
were tooled at a total cost of less 
than $350,000. This cost figure 
includes all of the interior parts, 





a Refrigerating unit is inserted. It is assembled to sandwich panel 
that forms back of refrigerator. Back has been routed out to provide proper 
recesses for mounting evaporators and wiring. the doors and the refrigerating 
system. In comparison, it would 
have cost approximately $2,000,- 
000 to tool these two models for 
conventional construction. The 
simple tooling also allows changes 
in cabinet size and/or shape to be 
easily and quickly made. All that 
is necessary to change size is to 
move the location of the saw cuts 
used for the mitered corners. 
This simple, low cost tooling 
has provided the means for over- 
coming two of the refrigerator 
industry’s basic problems: 1) the 
need to add to a full line of a 
mass produced product a few spe- 
cialized models of low annual vol- 
ume, and 2) the need for frequent 
and rapid changes in sizes and 
types of models to keep up with 
the changing requirements of 
kitchen arrangement and archi- 
tecture. Low cost tooling also 
y Subassemblies are joined. Refrigerator wrapper sheet assembly  llows sales and engineering de- 


is slipped over back assembly and fastened to complete the structural part of partments to determine consumer 
the refrigerator. reaction to new types of models, 





” HALL 
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Rigid polystyrene foam 
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How sandwich material (right) is bent to make walls of refrigerator cabinet. 


few 
the 


hundred or a 
can be 


since a few 


housand placed on 
market at competitive prices. 
Another important benefit gained 
from the new sandwich construc- 
a sizeable reduction in 
weight. The new cabinet weighs 
only 185 lb, and the complete re- 
about 150 Ib 
than a comparable 
tional model. This 
weight reduces shipping costs and 
permits quick, easy installation. 
The future 

This plastics cabinet refriger- 


tion is 


frigerator weighs 


conven- 


less 


saving in 
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ator was designed, developed, 
tested and produced in substantial 
quantity by Westinghouse during 
1956. At the present time, steel 
doors of conventional construction 
are being used. It is anticipated 
that the doors will be of sandwich 
construction in the near future. 

These models were designed en- 
tirely for built-in applications and 
there was no requirement for a 
completely smooth, lustrous outer 
surface. An outer skin of polyes- 
ter-impregnated fiberglass was 
therefore acceptable. However, it 
is well within the state of the art 


% Assembly is completed. Interior parts, trim and door are assembled in conventional manner. 


Polyester-glass cloth 
Outer skin 


to produce refrigerators of this 
construction with inner and outer 
surfaces of countless other ma- 
terials. For free-standing refri- 
gerators, the outside might be of 
painted aluminum and the inside 
of colored anodized aluminum. 
Wood grain laminates or other 
plastics might be used for special 
purposes. The tops of chest freez- 
ers could be made with an outer 
skin of the same material as the 
tops of the kitchen base cabinets, 
thus adding extra work counter 
surface to the kitchen. 











Old Design [ 


Spring - Phosphor Lower 
gasket 


AWARD bronze on gasket 
OF MERIT 


RICHARD M. KLAUS Cotter pin-Brass 
Project Engineer, 
OPW Corp. 

















Disk 


Redesign of an insertable union nut-Cast brass 


h ; : Spring washer- 
/ a’ 2 
check valve making unique use Brass 








of new materials to achieve 
' Disk 
umproved performance and washer-Sheet 
brass 
lower cost. Stem-Rod Body-Cost 


brass brass 


Redesigned Valve Has Fewer Parts, 
Works Better, Costs Less 
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[ New Design 


Screen - Brass 


Spring- Phosphor 
bronze. 
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Screen lock ring- 
Aluminum 


® An insertable union check valve 
is a valve that is inserted in a 
standard pipe union to prevent 
line flow of liquid in one direction 
while allowing flow in the opposite 
direction. It is installed by loosen- 
ing the locking ring on a union, 
separating the union faces, plac- 
ing the body of the check valve 
inside in such a way that the 
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Etisal 

= eum of . 
WANA Disk holder- 


yvwvwvy ¥ 


Aluminum 


O-ring 
Buna N 
faces of the union rest against 
the body lips of the check valve, 
and then tightening the union 
locking ring until a_ seal is 
achieved. One of the main appli- 
cations of this type of valve is in 
gasoline filling station piping. 

The design requirements for 
this type of valve are: 

1. The poppet of the valve must 
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seal tightly to prevent seepage of 
air. 

2. The lips of the valve body 
must seal tightly against the 
faces of all types of unions. This 
is a major problem because of 
the many different seating sur- 
face angles in unions. 

3. The pressure drop through 
the valve must be low. Restric- 
tion on a suction line of a pump 
usually affects the efficiency to an 
even greater extent than restric- 
tion on the outlet. 

4. The cost must be low because 
this union is a low cost substitute 
for a more expensive valve. 

Old design 

Several types of union check 
valves have been available for 
many years. The construction has 
been similar to that shown in an 
accompanying drawing —a cast 
brass body, cast brass disk nut, 
cork disk, sheet brass disk holder, 
brass stem, phosphor’ bronze 
spring, brass spring washer and 
brass cotter pin. The old design 
utilized a gasket both above and 
below the lip of the body. This 
gasket provided a resilient sur- 
face to compensate for any lack 
of line contact and for any mar- 
ring of the union seat. This de- 
sign was not entirely satisfactory ; 
the thin gaskets tended to bunch 
under heavy tightening and occa- 
sionally were lost before installa- 
tion. 

New design 

Lip contact — Improvement of 
the lip contact was the first con- 
sideration in the redesign. The 
existing design proved that a 
resilient seat material could com- 
pensate for angularity differences. 
Harder gasket materials were 
considered. Bonded synthetic rub- 
ber, o-rings in recessed grooves 
and serration of the metal surface 
—all were reasonable designs. 
However, some of the plastics 
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materials appeared to offer the 
best compromise between hard- 
ness and resilience. After plastics 
that would not withstand expos- 
ure to gasoline were eliminated, 
nylon of the 101 grade was se- 
lected. 

Nylon had the strength re- 
quired for the basic structure 
combined with the low yield point 
necessary to ensure a tight seal 
under all practical conditions. It 
offered excellent bearing proper- 
ties for the guiding of the stem. 
When carefully molded, nylon has 
a fine surface finish which is 
added insurance against stem 
friction, poor seating of the disk, 
improper contact of the lips, and 
excessive resistance to liquid flow. 
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ao 30 35 
Pressure Drop, in. H20 


Lower pressure drop of new valve 
is illustrated by comparative curves 
for old and new 1-1/2-in. valves. 

















O-Ring Disk 


O-ring disk seals much more rapidly 
under adverse conditions than a solid 
disk (top). Solid disk requires accu- 
rate control to insure concentricity 
and parallel contact between disks 
and seat faces. 
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Molding offered consistent control 
of concentricity, angular align- 
ment, diametrical accuracy and 
surface finish—not always. ob- 
tainable in a machined casting. 

Seal of disk—The second con- 
sideration in the redesign was the 
seal of the disk. For a disk to 
seal, only a circumferential single 
line contact is necessary. There- 
fore, resiliency is needed only at 
the line of contact. Further, if 
contact by line will seal, the ex- 
pense of designing to provide ac- 
curate meeting of parallel sur- 
faces is not justified. Therefore, 
an o-ring was selected to be used 
as the disk. 

Two synthetic rubber com- 
pounds were found by test to have 
exceptionally low swell character- 
istics. These two, when soaked 
in popular brands of gasoline, in- 
creased in diameter only about 
10%. Thus, a satisfactory disk 
holder could be obtained by 
stretching an o-ring in assembly 
in excess of 10% and holding it 
in such a position that flow would 
not extract it. 

By experiment with model 
disks, the optimum angle for the 
retaining groove and the shape 
of the disk holder were deter- 
mined. Because of the simple 
shape of the o-ring, bar stock was 
selected rather than a casting. 
Aluminum was selected as the 
material because it offered ease 
of machining, low cost and resist- 
ance to gasoline. 

Stem—Because no load of con- 
sequence was carried by the stem, 
the diameter was changed from 
1/4 in. to 3/16 in. A nut was added 
to lock the disk in position, and 
the cotter pin and spring washer 
were replaced by a cold formed 
head. The stem then resembled 
a rivet; therefore, a commercially 
available rivet was found suitable. 


Spring—The large barrel shaped 
spring was replaced with a 
smaller cone shaped spring. The 
approximate spring loading used 
previously was preserved by using 
a smaller diameter wire and 
fewer coils. Actually the upward 
travel of the disk was reduced to 
preclude the theoretical possibility 
of the disk moving up against the 
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pipe end in the union and ther 
restricting the flow. 

Screen—An addition to the n 
design was a screen pressed 
of a flat brass sheet and puncl 
with a hole to fit over the hub. 
was retained on the larger diam- 
eter by the cone spring, and an 
aluminum ring pressed on t 
diameter just below the seat. 
Advantages 

In the new design, the tota 
number of basic parts has been 
reduced from ten to six. In addi. 
tion, the cost of individual parts 
has been reduced as follows: 

Component Change in Cost, % 

Body — 70 

Disk nut — 55 

Washer — 37 

Stem — 71 

Lower gasket —100 

Upper gasket —100 

Disk + 33 

Spring — 73 

Spring washer —100 

Spring cotter pin —100 


Net weighted change 


in cost of basic parts — 68 


The torque required to obtain 
a tight seal of the union against 
the valve body lips ranged from 
about 25 to 50 Ib. Yet, at 500 in- 
lb only slight indentation occurred 
in the sealing lips. Upon retight- 
ening in a union having a differ- 
ent seating angle, sealing occurred 
at a torque under 50 in.-lb, indi- 
cating no permanent damage to 
body lips even when abused by 
excessive tightening. 

The flow characteristics were 
notably improved in the low flow 
range (under 20 gal per min). 
For example: at 15 gal per min, 
the old design had a _ pressure 
drop of 31 in. H,O, whereas the 
new design sustained only 25 in. 
H,O. In an average pumping 
range, this difference in pressure 
drop represents a 19% reduction 
in pump suction loss. 

The ability of the valve to hold 
the pump prime was measured by 
applying air pressure opposite to 
the direction of flow. Sealing 
occurred at less than 1 psi pres- 
sure and held up to a maximum 
test pressure of 80 psi with no 
visible damage to any parts of th: 
valve. 
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Cross section view of standard mechanical seal showing where ceramic seal 


rings are used. 


Ceramic Rings Used for 
Mechanical Rotary Seal 


™® Mechanical rotary seals must 
be designed with materials that 
will meet a wide range of service 
conditions. One of the most criti- 
cal parts in these seal mechanisms 
is the rotating seal ring. Exten- 
sive tests were conducted at 
Durametallic Corp. to find mate- 
rials that would perform satisfac- 
torily where metal seal rings and 
facings could not meet service 
conditions. 

These tests revealed that alu- 
mina ceramics make superior ro- 
tating seal rings for a large vari- 
ety of applications. The rings can 
be made completely of the ce- 
ramic, or the ceramic can be 
overlaid on a ring of a different 
material. 





Solid ceramic rings 

A number of different shapes 
and sizes of ceramic seal rings 
have been designed for use in 
Durametallic’s mechanical rotary 
seals. They fit over shafts rang- 
ing from 14 in. up to 6 in. dia. 
Some of the principal properties 
of alumina ceramics that make 
them suitable for seal rings: 

1. Their high hardness provides 
superior resistance to wear and 
abrasion. 

2. They have excellent resist- 
ance to all commercial acids ex- 
cept hydrofluoric acid and strong 
caustic solutions. 

3. They retain full strength up 
to 2000 F and will support their 
own weight and maintain shape 


ELMER W. CONKLIN 
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OF MERIT 


Research Engineer, 
Durametallic Corp. 





Comprehensive engineering 


and testing program leading to 
the selection of alumina ce- 
ramics for seal rings used in 


mechanical rotary seals. 


up to 3000 F. 

4. They cost less than other 
sealing materials, except bronze 
and plated steel. 

Ceramic overlays 

Ceramic overlay seal facings 
are applied by the flame spraying 
method developed at Norton Co. 
The facing is usually 0.015 to 
0.020 in. thick and can be applied 
to various ferrous and nonferrous 
metals and to carbon. 

Ceramic faced seal rings have 
proved successful in certain appli- 
cations where solid ceramic cannot 
be used. Ceramic faced rings will 
withstand greater thermal shoek 
than solid ceramics. They also are 
useful for high speed applications 
(8000-20,000 rpm) and for high 
pressure uses. Another advantage 
is that seal rings can be of more 
complex design than is possible 
with solid ceramic. 


This entry will be published in full in a 
future issue of MATERIALS & METHODS. 
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Titanium Used for Breech 
of Bomb Ejector Rack 








Forged titanium breech (circled part) is used in bomb ejector rack for 
high speed aircraft. Photo below shows breech before (left) and after (right) 
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Design of breech for aircraft 
bomb ejector rack using a 
forged and heat treated tita- 
nium alloy to improve per- 
formance and reliability. 
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The ejector rack used in high 
eed military aircraft is a com- 
nation of a bomb rack and an 
ector which imparts a down- 
ard velocity to the bomb or ex- 
ernal store in order to get it past 

the slip stream into undisturbed 

alr. 

The ejector consists of three 
basic parts: breech, cylinder and 
piston. The breech presented the 
greatest design problem because 
of its multitude of functions and 
irregular shape. Similar breeches 
made from stainless steel experi- 
enced heat checking and failed 
generally at the forging flash line 

during test firing or hydrostatic 
testing. Because of the ejector’s 
location on the plane, failure en- 
dangers the safety of the airplane 
and the pilot. 

The material 
Tests, design calculations and 

experience indicated that the 

breech material must have a high 
strength-to-weight ratio at ele- 
vated temperatures for short 
times, and must have superior 
corrosion and erosion. resistance. 

Titanium appeared to be the 

metal most likely to meet these 

requirements. After tests of avail- 
able titanium alloys, type 6AI-4V 

(containing 6 aluminum and 4% 

vanadium) was selected 

it offered: 





because 


1. Availability from several ti- 
tanium producers. 

2. Excellent forgeability. 

3. Consistent response to heat 
treatment. 

4. Good machinability in the 
heat treated condition. 

5. Low susceptibility to hydro- 
gen embrittlement. 

6. Good thermal stability. 

7. Microstructure free 
longitudinal segregation. 

8. Excellent corrosion and ero- 
sion resistance. 

9. Moderate strength and good 
ductility after heat treatment. 


from 


How breech is made 

The breech is produced as an 
open die forging using a forging 
temperature of 1720 F. To keep 
surface contamination at a mini- 
mum, the forgings are set on 
clean fire brick and allowed to 
cool to room temperature in air. 

To eliminate any effects of the 
forging operations, the parts are 
annealed at 1300 F for 2 hr, fur- 
nace cooled to 1000 F, and then 
cooled in air to room temperature. 
The annealed forgings are 
thoroughly blasted with metal 
grit to remove oxide scale and the 
oxygen-rich case resulting from 
the forging and annealing opera- 
tions. The clean surface improves 
the effectiveness of the quench 
during the subsequent solution 
heat treatment. Metallic grit blast- 
ing also prevents further penetra- 
tion of the contaminants into the 
metal. 

The forging must be _ heat 
treated to attain mechanical prop- 
erties that will meet the minimum 
design requirements of 145,000 
psi ultimate strength, 135,000 psi 
yield strength, 12% elongation, 
and 25% reduction of area. The 
heat treatment consists of a solu- 
tion treatment of 1 hr at 1700 F, 
a water quench, aging for 3 hr at 
1000 F, and air cooling to room 
temperature. 

Heat treated breech forgings 
are again blasted throughly with 
metal grit. Removal of the scale 
and the oxygen-rich case not only 
removes undesirable contaminants 
but also results in improved ma- 
chinability with increased cutting 
tool life. General observations by 
tool experts and machinists indi- 
cate that the forged, heat treated 
titanium alloy breech has better 
machinability than a_ stainless 
steel breech. 

A permanent record of tests to 
determine the amount of hydro- 
gen absorbed during processing 
operations is maintained to make 


certain the total pickup does not 
exceed a maximum of 125 ppm. 
A typical record of hydrogen 
pickup shows: 
Hydrogen in bar stock as 
reported by the mill .... 31 ppm 
Hydrogen content after 
re 63 ppm 
Hydrogen content of forg- 
ing after annealing .... 73 ppm 
Hydrogen content of an- 
nealed forging after heat 


oo eee ee 75 ppm 
Properties, performance 
Mechanical properties of the 


heat treated forging are shown in 
the accompanying table. The 
elongation and reduction of area 
throughout the entire breech did 
not change after forging and heat 
treating from the properties of 
the as-received material. The ulti- 
mate strength gain in the outer 
area resulting from processing is 
15,300 psi. Because the center of 
the breech is machined out, only 
the outer area conditions are sig- 
nificant in this part. Yield strength 
gains are 10,300 psi and 2800 psi 
respectively. These figures for the 
outer area and center meet the 
minimum design requirements for 
the part with sufficient margins 
of safety to provide for material 
and processing variations. 

The titanium breech withstood 
300 firings before showing any 
evidence of heat checking. There 
have been no failures in firing, 
and the titanium breech has been 
subjected to a maximum hydro- 
static presure of 27,000 psi with- 
out failure. 


AVERAGE MECHANICAL PROPERTIES 
OF FORGED TITANIUM ALLOY BREECH 











Distance from 
Property __ Outer Edge 
7/16 in.| % in. 
Ultimate Strength, psi 159,000 | 150,500 
Yield Strength (0.2% offset), 
psi 145,000 | 137,500 
Elongation, % 15.0 14.8 
Reduction of Area, % 44.0 38.4 
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PAPER INSULATOR 


NEW 


MOLDED POLYESTER-GLASS INSULATOR 


TWO-PIECE ALUMINUM BRACKET _ 


CAST COPPER NUT 


ROD COPPER STUD 


EBONY ASBESTOS BRACKET 


STUD SHOULDER 


STRIP COPPER STUDI 
— SILVER PLATED 
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Redesign of back connected 
stud assembly for a switch- 
board using new materials 
to improve performance and 


reduce cost. 
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Materials used in old and new design stud assembly. 


jf 
STRIP STEEL RETAINING SPRING 


Metal Strips, Plastics Moldings 
Improve Switchboard Stud Assembly 


@ Most large switchboards used 
to provide centralized switching 
have traditionally been custom 
built products. Consequently, the 
use of high volume, low cost fab- 
ricating operations has been limit- 
ed. Materials have remained un- 
changed during the years and 
have not been representative of 
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best functional, cost and fabricat- 
ing values now available. 

In order to correct this condi- 
tion a design project was estab- 
lished to standardize the various 
parts used in the structure and 
bus system of this type of switch- 
board. The objective was to find 
one arrangement that would 
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satisfy the majority of require- 
ments. After an evaluation of all 
the components involved, the back 
connected stud assembly was 
selected as a key area where 
judicious use of materials would 
result in considerable savings and 
improved functioning. This as- 
sembly ties together the struc- 
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e, bus system and the discon- 

















lightweight, and 6) readily avail- 





























<a + device. It is designed in able. To simplify assembly of the 
ee basic sizes or ratings: 100, insulators, the bracket was de- 
, and 600 amp. signed in two parts. 
w design Stud insulators—In the new de- 
n the design of the new back sign the individual stud insulators 
nected stud assembly the major are one-piece glass fiber-rein- 
ectives were: 1) lower cost, 2) forced polyester moldings. This 
nplicity of fabrication and as- material was selected because of 
mbly, and 3) ability to with- its: 1) high impact strength 
nd 50,000-amp short circuit (Izod of 3-4), 2) arc resistance of 
ept., "ces. 180 sec, 3) resistance to tracking, 
Mounting bracket — The old 4) water absorption rate of less 
mounting bracket was made of than 1%, 5) availability in sev- 
1 l-in. thick ebony asbestos. The eral colors, and 6) ability to be 
h- average cost of the material was molded with conventional tools in 
$2.25 per sq ft, and cost per large volume. The old design re- 
' bracket, including labor, averaged quired phenolic tubing or washers 
and $1.50. The material weighed about as spacers on the stud for insulat- 
10 lb per sq ft. ing purposes. The new design 
To conserve insulating mate- eliminates this component. 
am rial it was decided to make indi- Studs—The studs used in the 
vidual insulators for each stud old design were copper rod. Al- 
and to assemble them into a metal though copper is the best mate- 3 oe at 
mounting bracket. Light gage rial for this part, the rod form Sees vlew of new stud asendly 
aluminum sheet was selected for does not lend itself to low cost vesutad i ewitehboned. 
the bracket because it is: 1) fabrication methods. Sweating, 
capable of supporting all devices milling, threading and _ pinning 
involved, 2) nonmagnetic, 3) operations were required to shape to 69% and weight lowered by as 
workable by standard forming, the studs. Standard strip copper, much as 53%. 
blanking and piercing tools, 4) a more economical form and 2. The studs successfully passed 
attractive, requiring no finish, 5) adaptable to die working, was tests in which the stud and device 
oe selected. The studs are now made were subjected to the impacts of 
a in an “L” shape. They are silver a 50,000-amp short circuit fault. 
g COMPARISON OF plated to prevent joint corrosion. 3. The excellent electrical char- 
eg INSULATING MATERIALS Retaining springs—To provide acteristics of the glass fiber-rein- 
SPRING Polyester | Ebony automatic locking of the stud in forced polyester material have 
Property Glass | Asbestos the insulator, a spring-like mem- greatly increased the safety fac- 
(New) | (Old) ber was designed to fit on the tor in the switchboard (see table). 
faa Extruded rod| Sheet stud. It consists of a flat strip of 4. Additional cost savings are 
Color All primary | Black spring steel approximately % in. realized by a reduction in ship- 
Water Absorption (24 hr), 0.12 | 10 wide with two lanced ears 14 in. ping weight. 
ae per sq ft in 87 | 0 apart. The strip is strong enough 5. The standardization features 
Specific Gravity 17 O11 to act as a locking agent and when inherent in this design allow a 
lzod Impact Strength, ft heat treated will not set when vertical modular mounting system 
lb/in. notch . 4 — depressed to 75% of its height. to be used in the structure. With 
sss wits g psi gto hod Advantages this system it is now possible to 
Heat Distortion Temp, F 450 300 max The new design more than mount devices in any position on 
Tensile Strength, psi 4-7000 3000 meets the stated objectives. all new structures without modi- 
Arc Resistance, sec | 180 150 1. As shown in the accompany- fication. Also, it is now possible 
Dielectric Strength, v/mil} 350 100 , its i 
ing table, costs were reduced up to easily add or change units in 
the field, an advantage not pos- 
.quire- onan iiiiaiiann wails sible in the custom built type of 
of all switchboard. 
e back COST WEIGHT 6. Appearance is greatly im- 
was Amp Rating proved through use of more color- 
where Old, $ New,$ |%Reduction} Old, Ib New, Ib | % Reduction ful materials and the simplicity 
would 100 10.13 3.62 64.4 7 3% | 535 + oh eee ere. 
gs and 225 17.19 570 69 9 4% 41 7. All of the parts are adapt- 
his as- 600 40.90 12.35 66.8 034, 12 48 able to volume production me- 
struc- — thods. 
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Complete redesign of sanitary 
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components with glass fiber- 
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simplify fabrication and im- 
prove usefulness and appear- 
ance. 
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Medicine cabinet 


Polyester-glass 


Polyester -glass 
lid sear. 
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Polyester glass 
lavatory 

















Lavatory 


Port of polyester -glass 
housing 


Detail drawings of redesigned fixture 


Polyester-glass 
rear pane/——_____, | 
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Aluminum pan casting 
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‘ Part of polyester-glass housing 


Toilet bowl 
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Reinforced Plastics Selected 
for Mobile Sanitary Fixture 


@ The mobile sanitary fixture 
provides private toilet and lava- 
tory facilities for hospital pa- 
tients. The fixture has complete 
Sanitary facilities, hot and cold 
running water, electrical outlets, 
provision for storing toilet art- 
icles, and a mirror with a light 
for makeup, or shaving. A rede- 


sign of the unit was undertaken 
to obtain a more compact, efficient 
and attractive product. 
Old design 

The old fixture consisted of a 
base, a hydraulically operated ele- 
vating assembly, a pan assembly, 
a control box assembly, and con- 
necting hoses that supplied the 


electric, water and waste facilities 
for the unit. 

The base plate was fabricated 
from a flat steel head to which a 
lightweight, sheet metal strip was 
tacked. The assembly was painted. 

The elevating assembly con- 
sisted of a piston assembly oper- 
ating within a cylinder assembly. 























The cylinder was made of a 5-in. 


tube. The inside was 
primed with zine chromate, and 
the outer surface was 
cadmium plated. The piston was 
a stainless tube with a 
flange welded to the upper end of 
the tube. 


dia_ steel 
bearing 


steel 


The pan assembly consisted of 
an aluminum pan easting, a 
pressed, gray enameled toilet seat 
and a wood cover. The inside sur- 
face and upper edge were buffed 
to a high gloss, and a black ano- 
dized finish applied. The remain- 
ing surfaces of the casting had a 
sand cast finish and were painted. 

The control box assembly con- 
sisted of a sheet aluminum cab- 
inet that housed a major portion 
of the water piping and the elec- 
trical wiring. A vitreous china 
lavatory, a mirror and a sheet 
aluminum light holder assembly 
were mounted on the outside of 
the cabinet. 

New design 

The redesigned fixture is made 
up of: 1) a base, 2) a housing 
assembly, and 3) a hydraulically 
operated elevating assembly. The 
redesigned unit utilizes the same 
operating principles and provides 
the same facilities as the proto- 
type unit. The design, perform- 
ance, fabrication and appearance 
have been improved, however, by 
the use of glass fiber-reinforced 
polyester plastics for the com- 
ponents described below. 

The reinforced plastics com- 
ponents are produced by contact 
molding, i.e., laying-up on a single 
mold and molding without pres- 
sure. A gel coat layer of poly- 
ester resin is applied to the mold 
to provide the desired color. The 
color layer is then backed up with 
resin-impregnated glass mat. 

The base consists of a circular 
plastics shroud that surrounds a 
six-legged framework fabricated 
of steel channels. 

The housing assembly, the prin- 
cipal component of the new de- 
sign, is composed of four sections. 
The body, which is the largest 
molding, contains the two wells 
for the piastics lavatory and an 
aluminum pan casting. The re- 
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maining sections include the rear 
panel, which is a flat sheet, and 
two control panel sections, one for 
each side of the 
housing is secured to an alumi- 


housing. The 


num channel framework which, in 
turn, is secured to the pan cast- 
ing. The 
over and rides along a cylinder of 
the elevating assembly. Two Tef- 
lon rings in the pan casting pro- 
vide the bearing surfaces for the 
moves along the 


entire assembly slips 


assembly as it 
elevating assembly cylinder. 

A plastics medicine cabinet is 
inserted into a cavity near the top 
of the cabinet on the lavatory 
side. The cabinet is secured to an 
aluminum channel framework that 
is bonded to the housing. 

The pan casting for the toilet 
and the toilet seat and cover of 
the redesigned unit are similar to 
those used with the old model 
The seat and cover, however, are 
made. of 
plastic. 
be provided with toilet 
reinforced plastic. 

The elevating assembly oper- 
ates much as before but differs 
slightly in construction. The 
gland stuffing box of the proto- 
type unit has been replaced by an 
aluminum casting and the packing 
has been replaced by an o-ring 
seal and two Teflon bearings. 


glass _ fiber-reinforced 
Future models will also 


pans of 


Advantages of new design 

To meet the design objectives, 
glass fiber-reinforced plastic was 
selected as the material for the 
majority of the components. Re- 
inforced plastic is particularly 
advantageous because it provides 
greater flexibility in design and 
greater ease of fabrication than 
metal, affords a good balance of 
strength and weight, and is un- 
affected by most common chemi- 
cals to which it may be subjected 
in hospitals. The specific advan- 
tages gained were: 

A more useful assembly—The 
greater design flexibility of rein- 
forced plastics made it possible to 
mold the housing in such a way 
that a medicine cabinet, also made 
of reinforced plastics, could be 
inserted. This addition provided 
a new storage area. In addition, 
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the plastics lavatory was not 
stricted to the shapes of stand: 
vitreous china lavatories. It y 
therefore designed to extend w.|] 
over the patient’s bed. 

Sim pli fie d fabrication The 
of reinforced plastics has result 
in simplifying 
ticularly of the housing and con- 
trol box assembly. The plastic ean 


fabrication, par- 


be formed in large sections and 


with intricate contours. This per- 


mits molding recesses for plumb 
ing fixtures. The molded plastics 
components require little finish- 
ing except the removal of a small 
amount of molding flash. In addi- 
tion, the color is built-in, thereby 
eliminating the need for painting. 
Weight and cost reduction 
The plastics construction of the 
redesigned unit has resulted in 4 
weight reduction of approximately 
60%, enabling patients and hos- 
pital personnel to handle the unit 
readily. The cost of the 
unit has been reduced approxi- 
mately 65%. This cost reduction 
results from the lower materials 
cost, the substitution of plastics 
components for standard plumb- 
ing fixtures, and the reduction in 
fabrication time. For mass pro- 
duction of the new unit, the cost 
of molds and other manufacturing 
equipment will be a fraction of 


more 


the investment necessary for metal 
fabricating dies and machinery. 

Improved appearance—The ap- 
pearance of the fixture is an im 
portant factor in its saleability. 
The use of reinforced plastics has 
resulted in a more compact unit 
with an eye-pleasing appearance. 
Components, such as soap dishes, 
the mirror holder and the light, 
have been recessed into the hous- 
ing or cast integral with the 
housing. Plumbing and wiring 
have been placed within the hous- 
ing to further enhance appear- 
ance. The reinforced plastics com- 
ponents have a finish that is more 
durable than painted surfaces. 
The components may be washed 
with strong solutions commonly 
used at hospitals without affect- 
ing the material or its finish. 
Periodic repainting will not be 
required. 
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Redesigned control valve. 
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Redesign of a low pressure, 


direct acting control valve 
using laminated phenolics and 
anodized aluminum to improve 


performance and reduce cost. 





Phenolic Laminate, Anodized Aluminum 
Reduce Cost of Control Valve 


@ Low pressure, direct acting 
control valves (14 and 1% in.) are 
widely used for controlling oper- 
ations of diaphragms and cyl- 
inders. They are required to 
operate continuously without serv- 
ice for from 1 to 10 million cycles 
in air, water, oil or other fluids 
at pressures up to 200 psi. The 
materials used in the valves must 
be wear and_ shock resistant, 
chemically inert and unaffected 
by rapid temperature changes. 

Conventional control valves have 
been constructed entirely of 
metals. Previous designs of Bach- 
man valves used an aluminum 
body and a stainless steel spool. 
The new model is constructed of 


a laminated phenolic body and an 
aluminum spool. O-rings are re- 
cessed in the valve body, and a 
simple Rollpin dowel is used for a 
stop instead of nuts or shoulders. 

The laminated phenolic was 
found to be lighter in weight, 
superior in shock resistance, and 
less noisy than the aluminum 
body. The plastic provides an 
excellent wearing surface and is 
unaffected by steam, hot oils, 
humid atmosphere and many cor- 
rosive conditions. The cost of the 
phenolic laminate itself is equal 
to that of aluminum, but fabri- 
‘ating cost is considerably less. 

The new aluminum spool is 
lower in cost than the stainless 


steel design formerly used. A 
smooth, wear resistant coating is 
inexpensively applied to the spool 
by anodizing. 


As a result of the redesign: 


1. Weight has been reduced by 
about 50% (from about 4.5 Ib to 
2.5 Ib). 


2. Cost has been reduced up to 
as much as 75%. Comparable all- 
metal valves cost around $45 as 
compared to about $15 for the new 
design. 


3. The new valves. perform 


satisfactorily for 2 to 6 million 
cycles—a_ life that compares 
favorably with that of the more 
expensive valves. 
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Heart of a new electronic memory system... 


Silver coating \, 


removed 


. and how it is made 


Molded Ferrite Memory Plate Makes 
Computers Simpler, More Compact 


MA key part of all electronic 
computers is the information 
storage system in which various 
elements of a computing problem 
are stored electronically and re- 
called instantly they are 
needed. The development of this 
new apertured memory plate is an 
important advance over the mag- 
netic core system introduced sev- 
eral years ago. 

The conventional magnetic core 


as 


CITATION 


JAN A. RAJCHMAN 
CHANDLER WENTWORTH 


Members of Technical Staff, 
RCA Laboratories, 
Princeton, N. J. 


Development of molded ferrite 
apertured memory plate with 
printed winding that opens the 
way to major advances in 
speed and efficiency of elec- 
and data 


tronic computers 


processing systems. 
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system consists of tiny ferromag- 
netic cores that have to be 
threaded with wires to form a 
wire matrix. The new memory 
plate was developed from the con- 
cept that a large number of dis- 
crete magnetic storage cells can 
be fabricated at once because: 
1) it is possible to mold a ferrite 
plate with an array of holes, and 
2) it is possible to apply a con- 
ductive metallic layer on the sur- 
face of the nonconducting ferrite 
and through the holes in a geo- 
metric pattern such as to provide 
a “printed winding” linking all 
holes. 


The materials 

The basic materials used in the 
apertured plate are magnesium 
carbonate, manganese carbonate 
and ferric oxide. After the plates 
are pressed and fired, they are 
coated over completely, including 
the inside walls of the holes, with 
chemically deposited silver. The 
removal of silver from previously 
molded ridges in an appropriate 
pattern leaves the silver in a form 
of a winding that links all holes. 
Leads are attached to the plate by 
silver paste. Finally the silver 
winding is plated with copper to 
increase the conductivity to the 
desired value. The plates that 
have been molded in quantity are 
about % x % in., are 0.026 mils 


MATERIALS & METHODS 


thick, and contain a 16 x 16 array 
of holes of 0.025 in. dia on 0.050- 
mil centers. 

The the 
dictated by the need for a square 


choice of ferrite was 
hysteresis loop for the proper op- 
eration of the memory. The choice 
of silver for the base material of 
the printed winding deter- 
mined by the ease and thorough- 
ness of chemical deposition. The 
choice of copper as the material 
plated on the chemically 
deposited determined 
by the desire to reduce the elec- 
trical of the winding 
as much as possible and by the 
with which it 
kind of 


Was 


top of 


silver was 
resistance 
thoroughness ad- 


heres to that silver de- 


posit. 


Advantages 

Advantages of the ferrite aper- 
tured memory plate are many. For 
an equivalent number of storage 
bits of information, it is possible 
to make and test the plates with 
much less: labor and cost than is 
required using individual mag- 
netic cores. The new memory 
plates provide the means for 
handling millions, rather than 
hundreds of thousands, of bits of 
information. At the same time 
they offer far greater compact- 
ness and operating simplicity than 
could be achieved with the earlier 
memory system. 
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Rubber-encapsulated transformer 
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(left) replaces several old designs 
shown below in smaller scale (note 
new design in center). 








Was 
juare 
-o [ Outdoor Transformer 
hoice 
al of « 
« [| Embedded in Butyl Rubber 
yu gh- 

The 
erial @ The newly developed out-of- mer an«g manufacturer through 
ically doors high voltage instrument improved performance, reduced 
lined transformer is an outstanding ex- maintenance, more rugged con- 
elec- ample of how an improved mate- struction, better appearance, re- 
\ding rial, especially engineered for the duced size and weight, greater Cl O 

the application, was the basis for a standardization, and opportunity TATI N 

ad- major and comprehensive product for more _ highly mechanized 
r de improvement. The material per- manufacture with a resulting in- ENGINEERING SECTION 

mitted a basically different me- crease in product uniformity. 
thod of construction for a type of All of these advantages spring /nstrument Dept., 

aper- product that had seen little previ- directly from the use of one ma- General Electric Co. 
. For ous change in half a century. terial—a _ special formulation of 
rage The significant feature of this uty! rubber that will not carbon- 
ssible construction is that the entire ize when exposed to electric arc- A completely new design of an 
with transformer is embedded in butyl] ne across its surface. This _— out-of-doors high voltage in- 
an is rubber through a pressure mold- ‘tracking characteristic makes it : 
mag- ing process. During molding, the feasible, for the first time, to pro- — strwment transformer which 
mory butyl flows between core and duce a high voltage outdoor trans- a 

Saw windings to provide the basic in- | former by molding it in an insu- embeds the entire unit in a 
than sulation of the transformer, at the _!ating compound as a single unit specially developed nontrack- 
ts of same time forming the external ‘ather than building it up of 

time case and insulator skirts as a Separate assemblies of trans- ing butyl rubber. 
pact- single, homogeneous piece of ma- former, metal case and porcelain 

than terial. insulators. 
arlier The new design provides im- For further details on the subject of this 





portant advantages to both custo- 


entry, see MATERIALS & METHODS, Nov ’55, 
pages 149-150, 
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Pump assembly (circled below). Power section. 


STAINLESS STEEL PISTON ALUMINUM ECCENTRIC HOUSING 
ALUMINUM ECCENTRIC 


ACRYLIC CYLINDER BLOCK ADJUSTING COLLAR 


CITATION 


CARL A. MILLER 





Physicist, 
Economics Laboratory, Ine. 


Sound selection and use of 
materials in design of a new 
rinse injector device for a 


commercial dishwasher. 


Rinse Injector Unit 
Withstands Severe 


The materials selected for some 
of the principal components are 
given below: 

Cylinder block—Methyl meth- 
acrylate plastic satisfied the re- 
quirements for corrosion resist- 
ance, light weight, good appear- 
ance and ease of machining to 


Corrosive Conditions 





@ The selection of materials for 
the rinse injector unit posed a 
number of problems. One of the 
most important of these was to 
select materials that would oper- 


ate satisfactorily in contact with 
the corrosive rinse compound. An- 
other was to choose materials for 
the power section that would per- 
form in hot water (up to 210 F). 


* MATERIALS & METHODS 


close tolerances. Its transparency 
also enables a salesman to show a 
prospective customer the pump iv 
operation. 

Pump o-rings, rotary seal—A 
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ia N compound found to be re- 


out leakage. 





int to attack by the rinse Piston Stainless steel type 

} , . ‘ > > 

eras compound was selected for the 316, centerless ground to a 6- 
o-rings. A quad ring of Buna N microinch finish gives long life to Adjusting collar, ring, eccentric 





molybdenum disulfide added 
is used as a rotary seal on the 
drive shaft. The molybdenum di- 
siifide acts as a lubricant for the 
shaft in hot water. This seal has 


heen found to give long life with- 


the pump o-rings and the piston. 


Power section—Carbon, bronze 
and several types of hard rubber 
were tried. Carbon half balls with 
a bronze disk were chosen on the 


basis of satisfactory life and cost. 


housing Aluminum was chosen 


on the basis of weight, cost and 
The 


ing and collar are anodized green, 


appearance. eccentric hous 
and the ring is anodized red for 


contrast. 
































me fF Glass Lini for Smokestack 
er a ings TOr smMmoKestacKsS 
/f 
Prolong Life, Reduce Cost 
@ The rapid corrosion of unlined $30,000 T T T T T 
oanieeetaae . 
carbon steel smokestacks and the How costs ore figured : ~~ = 
, . . . : a ery cost at Z0yr< 
requent interior maintenance re- Plain stee/—$6000 initial 
: rn ; $25,000 cost plus approx $330 $//,900 
quired on brick or gunned-con- ea 3yr for paint and inspection. ) 
crete lined stacks has been a per- - Replacement at lOyr includes ———— 
2 ; cies lie ; A 2 $20,000 15% avg increase in basic cost 
sistent and cost y probiem in in- 7 Glassed stee/—£9000 initial cost plus New stack cost 
dustry for many years. To solve ° approx $/00 nominal inspection f at 2Oyr=$7935 
this corrosion problem and elimi- esis000k “7 val 
. wv 
nate other disadvantages of con- > ‘ 
. ‘ — 
ventional stacks, A. O. Smith de- 2 how prec cos | Glassed smoke stoc 
2$10000} af /Oyr- 
veloped a new smokestack that E 
. oO { Plain steel 
nc. takes advantage of the excellent a ae smoke stack 
corrosion resistance of glass. $5,000 } 
, r . 
The new stacks are produced in 
Lew sections up to 20 ft long and up to \ , ‘ | 
8 ft in dia. The structural mate- fe) 5 10 15 20 25 30 
al dad fa 4) 2 p 9aKn Years 
rial 1S 74-M. steel (ASTM A 285, Economics of glassed smokestacks. 
Grade A or equivalent). The coat- 
ing is a specially formulated acid 
resistant glass. It is sprayed on the steel at 1650 F in a specially The initial cost of a glass lined 
the outside and inside of the designed furnace. The glass coat- stack is higher (by about 50%) 
stack. After drying, it is fused to ing has a coefficient of thermal than that of the plain steel type. 
expansion compatible with that of However, when the maintenance 
REET PP ° ° 
_—_  eci It also has sufficient elas- and replacement costs of a plain 
ticity to bend with the steel with- steel stack are added to its initial 
CITATION out failure. For example, an 8-ft cost, the cost of a glass lined stack 
siieiins dia section can be compressed to proves to be significantly lower. 
; 6 ft, 8 in. i ia witho amage The glass coating weighs about 
ts are RESEARCH & DEVELOPMENT > it in. in dia ithout damag : g coat 1g g 
DIV. to the glass coating. 5 oz per sq ft (inside and out) 
aiath. Tests have shown that glass as compared to up to 50 lb per sq 
a a. A. O. Smith Corp. coated steel smokestacks will have ft for coatings used on brick or 
ern Use of al ted steel in th life spans of more than three to concrete stacks. Because of the 
ppear- J GUSE-COALER sleet in Une five times those of plain steel relatively light weight of steel 
te te construction of industrial stacks in similar service. The _ stacks, foundation costs for a 
| ° os acid resistant glass successfully ss coated s s re con- 
arency smokestacks to provide signi- ‘ . ; gla Connen stom stack are ¢ 
p g 
tine withstands the attack of sulfurous siderably lower than for any other 
fie in ficantly longer life and greatly compounds encountered in flue type of lined stack. 
reduced maintenance costs. gases and is satisfactory for con- — 
tinuous exposure at temperatures This development has been covered pre- 
al- -A viously in MATERIALS & METHODS (Sept °56, 
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up to 750 F. 


p 99). 

















Plastics Used to Hold, Insulate 


Anodes for Ship Hulls 


@ One of the principal require- 
ments of anode holders used in 
the inert energized anode system 


CITATION 
F. E. COOK 


Materials Engineer, 
H. S. PREISER 


Corrosion Engineer, 
Bureau of Ships, Navy Dept. 


Design of an improved and less 
expensive holder for graphite 
anodes used in cathodic 
protection of ship hulls. 
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of cathodic protection is that the 
graphite anode be electrically in- 
sulated from the object to be pro- 
tected. In the design of a holder 
for naval use, other important re- 
quirements must be met. Specific- 
ally, the holder must: 1) provide 
a shock resistant mounting for 
the anode, 2) be streamlined to 
reduce turbulence, and 3) be re- 
sistant to sea water and to anodic 
reaction products. 


Old design 

One of the first graphite anodes 
used in the cathodic protection 
of an active ship operating in 
sea water was an adaptation of 
the anode commonly used on 
underground structures. It is a 
single 3 x 60-in. anode supported 
and electrically isolated at each 
end by rubber gaskets inserted 
into steel ring clamps. These 
clamps were welded to the hull of 
the ship at selected locations and 
were painted. 


& METHODS 


A commercial design used on a 
ship operating in river water was 
also tested. It consists of a rec- 
tangular graphite slab in a 
painted steel box with one fac 
open; the anode is insulated from 
the box with Teflon sheet. Th: 
box was fastened to the hull by 
welding. 

These holders failed to meet 
the service requirements. Short 
circuits occurred between anode 
and holder and between holder 
and hull. Isolated metal in the 
holders was consumed by stray 
current. The holders were not 
streamlined, and the commercial 
design was costly and too heavy. 
New design 

The new design consists of a 
graphite bar (3 x 8 x 36 in.) of 
trapezoidal cross section encased 
or cast in a glass fiber-reinforced 
polyester resin holder. One sur- 
face of the graphite extends 
slightly above the sides of the 
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der. The plastics holder is 
eamlined in shape and ex- 
ds beyond the graphite on the 
is. The holder is attached to 
hull by means of studs welded 
the hull which 
s in the plastics ends. The 

s which are countersunk in 

holder, are covered with plas- 

s plugs. The sides of the graph- 

are roughened so that the resin 
ean achieve a strong bond. An 
epoxy resin coating is applied 
over the polyester on the bottom 
surface of the holder. 

The main advantage of the new 
design is that the entire holder 
is a dielectric and, therefore, can- 
not cause a short circuit with the 


pass through 


hull. Other important advantages 
of the new design: 
1. No 


holder occurs due to anodic or 


disintegration of the 


cathodic reaction or to immersion 
in sea water. 

2. The 
designed to have adequate strength 
and impact resistance to protect 
the graphite anode. 

3. A streamlined anode holder 
is fabricated more readily in plas- 
tics than in other materials. 

4. Studs and nuts used for at- 
tachment can be readily covered 
by plastics plugs of the same ma- 
terial as the holder. 

5. The epoxy resin coating on 
the bottom surface of the holder, 


plastics holder can be 
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resist the 
products, 


though it does not 


anodic reaction does 
provide resistance to the highly 


alkaline 
ucts. 


cathodic reaction prod- 
(Conversely, the polyester 
resin is resistant to the anodic 
reaction products but not to the 
cathodic products. ) 

6. The plastics holder costs less 
for equal life. The unit price of 
the redesign is $200 as compared 
to $500 for the comparable previ- 
ous commercial design. 

7. The new holder weighs two- 
thirds less than the commercial 
design. 


reaction 





Materials for Test Chamber 
Selected in Extensive Study 


@ The Reliability Test Section of 
Inland Testing Laboratories was 
assigned a program of testing 
over 70,000 electronic components 





CITATION 


CURTIS MORLING 


and 


JOHN BELLINGER 


Project Engineers 
Inland Testing Laboratories 


Div., Cook Electric Co. 


A comprehensive and thorough 
program to select the best 
materials for frames, 

hoards and cabled leads 

used in environmental test 
chambers for testing electronic 


components. 


(a aE ei RRR i 


under simulated environmental 
and load cycling conditions. To 
conduct a reliable test program, 
it was important that the frames, 
mounting boards and cabled leads 
used in the test chambers not 
affect the test results. For this 
reason, the design and fabrication 
of these units had to be carefully 
engineered, and final choice of 
materials was made only after 
evaluation studies of many avail- 
able materials. The winning entry 
describes in detail the evaluation 
program conducted to select the 
materials that would best with- 
stand the varied conditions within 
the test chamber without affecting 
the test specimens. 

The materials, selected on the 
basis of insulation and strength 
tests at high and low tempera- 
tures (from —85 to 212 F) and 
under high humidity (up to 
100%), were: phosphate coated 
(Alodized) aluminum for the 
frames and mounting boards; 
electrotinned brass for the stand- 
off terminals; Teflon for inserts 
for the standoff insulators; and 





































wax-impregnated nylon for the 
lacing cord and straps. 


This entry will be published in full in 
a future issue, 


ABLED LEADS 


MOUNTING RACK 
WELDED TO REAR 






Rear view of door assembly showing 
two resistor mounting frames. 
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Titanium Used in Jet Slat Track 
to Reduce Weight, Inertia 


@ Confronted with the problems 
weight, high inertia 
forces, corrosion and compass de- 
flection, Douglas engineers de- 
signed the Navy A3D Skywarrior 
slat tracks using heat treated ti- 
tanium. Static and fatigue tests 
have since indicated that this ap- 


of excess 


CITATION 


HARLAN A. REESING 
Production Design Engineer, 


JAMES G. QUINN 
Design Specialist—Structures, 


PERRY D. GOLDBERG 
Materials & Process 
Metallurgist, El Segundo Div., 
Douglas Aircraft Co., Inc 


Design of slat track for 
military jet airplane using a 
heat treated titanium alloy to 
reduce weight and improve 


service performance. 
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Sit Skala iin Sais ic A Tc 


Rollers 


plication of titanium has impor- 
tant over-all advantages that war- 


rant 
designs. 
The slat 


track 


its use on current and future 


supports and 


operates a movable surface (slat) 
on the leading edge of the wing 


of an 


airplane. 


During certain 


maneuvers the slats open rapidly 


and suddenly 


stop 


when they 


reach the full open position. The 


inertia forces 


result in 


high 


stresses on the slats and the track. 
The principal objective in de- 
signing the slat track was reduc- 


tion 


in weight to improve per- 


formance of the aircraft in gen- 


eral and to 


reduce the 


inertia 


force of the slat. Furthermore, as 
steel tracks were Laving a decided 
effect on the magnetic compass, 


DESIGN REQUIREMENTS AND 
PROPERTIES OF 6GAL-4V TITANIUM 





Property 


Douglas Average 
Min Test Results 
Design (formed and 

Require-| —_ heat 
ments | treated) 


| 





Ultimate Strength, psi 

Yield Strength (0.2% 
Offset), psi 

Elongation (in 4D), % 

Reduction of Area, % 

Rockwell C Hardness 
(max) 





150,000 | 150-159,000 


135,000 | 136-146,000 
g 13 
20 40-43 


42 
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Slat track and how it wo 


a nonmagnetic material was de- 
sired. 
The material 

The magnetic handicap of 4130 
(tube and bar), stainless steel and 
AMS 6418 (Hy-Tuf) bar elimi- 
nated them from consideration. 
Also, the necessity for chromium 
plating was a disadvantage of all 
but stainless steel. Monel K bar 
could pass the test, but its weight 
is approximately twice that of 
titanium. 

Evaluation of available tita- 
nium alloys indicated the 6AI-4V 
alloy (containing 6 aluminum, 4% 
vanadium) was most suitable fo. 
this application. Among the pri- 
mary reasons for the selection of 
this alloy were its availability 
from several producers and _ its 
consistent response to heat treat- 
ment. Also, the alloy has low sus- 
ceptibility to hydrogen embrittle- 
ment. Other advantages are its 
good machinability in the heat 
treated condition, superior corro- 
sion resistance, satisfactory form- 
ability, high strength-to-weight 
ratio, relative lack of notch sensi- 
tivity at moderate strength levels, 
and good resistance to creep and 
fatigue. 


Performance 
The heat treated titanium alloy 
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S if e , . . . . 
to select the proper materials and volume of fumes using a mini- polyethylene, steel and glass. 
arrange them efficiently and eco- mum of additional plant space. The 
: ' — ‘ , , This entry will be published in full in next 
nomically to perform satisfactor- design objectives were achieved by month’s issue. 

4130 ily at high temperatures in the 

| ane presence of extremely corrosive 

‘limi- conditions. 

ation. This winning entry describes 

a how the materials were selected 

of all for a new toxic fume exhaust sys- 
; bat tem designed for a precious metal 
eigh plant. The system consists of a 

it ol 

tita- 
Al-4V 

1, 4° 
le fol 
2 pri- 

on ot CITATION 

bility 

d_ its JOSEPH H. GETTIG 

treat- President, 
Vv sus- ; ; ; 
ittle- Gettig Engineering & Mfg. Co. 
‘e its Spring Mills, Pa. 

heat 
“Orro- Imaginative and efficient use of 
ond many different engineering 
eight , ‘ . 
iateal materials in the design of a 
evels, toxic fume exhaust system. 
D and 
Packing used to seal glass tubes in headers is chlorosulfonated polyethylene 

alloy 


e than met all design and 
ice requirements. The accom- 
ving table shows the design 
ngth requirements and the 
age test results on the heat 
ted and formed 6AI-4V alloy. 
eated impact loads against the 

(20,000 cycles) did not de- 
yp any cracks or failures in 
titanium track or in the ser- 


ration under the stop. The test 
track was statically tested and put 
through without 
failure. Brinelling of roller on 


design loads 


track under load was negligible. 

As a result of the new de- 
sign, weight savings of 44% were 
obtained. This weight saving is 
valued at $50 per lb. Plating 
problems encountered with steel 





tracks were eliminated. The non- 
magnetic properties of titanium 
also proved to be a distinct ad- 
vantage and greatly minimized 
the problem of compass deviation. 





Toxic Fume Exhaust System 
Uses Metals, Plastics and Ceramics 


™ The basic design of fume ex- 
haust systems is __ relatively 
straightforward, for it involves 
largely the application of funda- 
mental formulas and knowledge. 
The major and critical problem is 





scrubbing unit, a spray system, a 
condensing unit and ductwork. 
The old installation was con- 
structed almost entirely of ce- 
ramic materials. The new system 
was required to handle twice the 





selecting materials for each part 
of the system that would most 
efficiently meet the service re- 
quirements. Materials used _ in- 
clude rigid polyvinyl chloride, 
Teflon, ceramics, chlorosulfonated 


—one of many different materials used in a new fume exhaust system. 
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Inner tub... 


. » » eliminated in 


new design 


—_—_—__> 





Plastisol Coating Eliminates 
Inner Tub of Dishwasher 


@ The principal objective in de- 
signing the 1957 portable dish- 
washer was to devise a means of 
using single wall construction and 
thereby reduce manufacturing 
costs by 10 to 15%. 


CITATION 
M. R. KAUFFMAN 
Dishwasher Project Engineer 
Dishwasher and Disposal Dept., 
General Electric Co. 
Redesign of portable 
dishwasher in which use of a 


plastisol coating has made pos- 
sible single-wall construction. 


The old model was a two-as- 
sembly structure consisting of a 
tub and outer cabinet. The ex- 
terior and interior of the tub were 
porcelain enameled. Rack supports 
and other brackets were fastened 
to the tub by means of through 
holes, screws and rubber washers. 
These holes, of course, were po- 
tential water leaks, and the screw 
heads and washers were possible 
lodging places for bacteria. 

The new 1957 portable dish- 
washer structure consists of one 
major tub assembly. A _ single 
sheet of 0.048-in. sheet steel is 
welded and expanded to a rigid 
cylinder. A drawn bottom of 
0.048-in. sheet steel with a motor 
mounting flange is attached to its 
underside by a punch pressed 
seam. The entire interior of the 


vinyl chloride plastisol coating. 
This coating forms a continuous 
surface of unbroken film from the 
top lip of the tub over the entire 
portion of the washing compart- 
ment, including the rack supports 
and the bottom flange. The heavy 
coat of plastisol bridges the gaps 
between the spot welds and pro- 
tects the seam at the bottom 
flange. The exterior of the tub is 
covered with a conventional coat- 
ing of baking enamel. 

Through use of the sprayed 
plastisol coating, single wall con- 
struction was made possible. The 
amount of steel per unit has been 
reduced from 55 to 48 lb. Manu- 
facturing costs can be cut 10°. 
The plastisol coating also serves 
as a cushion for the dishes, it 
does not chip, and its continuity 
eliminates the unsanitary inden- 
tations of the previous design. 


structure is sprayed with a pols 





A limited number of reprints of this report are available at 50¢ each. 
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Nomographs for Carbon Bearing Design 
50 psi Unit Loading 


poly- 
iting. 
1u0Us 
n the 
ntire 
\part- 
ports 
1eavy 
gaps 

pro- 
yttom 
ub is 
coat- 


10 


Permissible Bearing 
Load, Ib 


Diameter of bearing, in 


In designing any carbon bearing surface for dry operation two primary 
factors that influence service life must be considered: 1) unit loading of 
projected area should be 50 psi or less, and 2) the PV (unit loading in 
psi x surface speed in sfm) should be 12,000 or less for dry operation. 

Nomographs on these two pages present a simplified method of checking 
carbon bearing design, both for possible use of carbon to replace other 
materials, and for designing new bearings. The values given are ideal and 
may be exceeded in many cases. A sample problem on the next page shows 
how to use the graphs. 
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Worn drill collars are “peeled Tubing sleeve is shrunk into per- Sleeves are securely welded. Thus 
down” for perfect roundness, fect position. drill collars go back into service 
eliminating surface scars and im- actually as good as new. 
perfections. 











MATCHING TUBES TO JOBS 


Drill collars and tool joints can’t last forever in oil 
well equipment service. Abrasive wear reduces the 
strength and the safe minimum O.D., and makes 
the bearing faces eccentric. When so worn, they are 
repaired by using sleeves—as shown above, One 
producer of such equipment brought a problem to 
B& W—‘“How could this ‘sleeve’ job be done with 
a minimum cost in equipment, operations, material 
and time?” 


Because of the diversity of its types of tubular 
products and experience in matching tubes to jobs 
B& W was able to supply tubing in the proper type, 
size and grade and with appropriate tolerances and 
physical properties. This, in turn, reduced the num- 
ber of fabricating operations and eliminated exces- 
sive machining and the need of some fabricating 
equipment. This manufacturer was able to “repair 
and place in as good as new condition” these 


rather expensive products—and at a substantial 
reduction in cost. 

Friendly Mr. Tubes—your link to B&W-—is the 
man to call when tubing can save the day in your 
own operation. His business is matching tubes to 
jobs—jobs like yours. The Babcock & Wilcox Com- 
pany, Tubular Products Division, Beaver Falls, Pa. 


TA-6106-M6 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels. 
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Nomographs for Carbon Bearing Design (continued) 
PV — 12,000 

(For nonlubricated operation. For operation in contact with any fluid, PV 
values as high as 120,000 can be used.) 


& 3 
oi 
0.1 


Length of Bearing, in. 


20 


Load on Bearing, ib 


Sample problem 


To determine whether a nonlubricated carbon bearing can be used to 
replace a lubricated bronze bearing. The bronze bearing is 4 in. long and 
is used to support a 2-in. dia shaft. Bearing load is 300 lb and shaft is 
turning at 350 rpm. 

On the first nomograph lay a straight-edge from the 4-in mark on the 
length scale to the 2-in. mark on the diameter scale. The intersection point 
of the load scale is 400 lb. Since the actual load on the bearing is 300 lb 
the unit loading is less than 50 psi and thus satisfactory. 

On the second nomograph (above) lay a straight-edge from the 300-lb 
mark on the load scale to the 4-in. mark on the length scale. The resulting 
line intersects the speed scale at 640 rpm. Since the actual speed is 350 
rpm the PV value is less than 12,000. 

The bronze bearing can be directly replaced with a nonlubricated carbon 
bearing. 

Courtesy of Electro-Nite Carbon Co. 


€ For more information, Circle No. 538 
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Typical of the Pin-Pointed Properties in Exon Vinyl Resins 


Tool makers have discovered that EXON 
654 resin improves products three ways. 

First, dip-coating all-metal tool handles 
into a plastisol based on EXON 654 pro- 
tects the handles from active corrosion. 
Secondly, it helps eliminate the cold 
“clammy” feeling tool users find objection- 
able. Thirdly, it insulates the user from 
accidental electric shock. 

This is another example of how Exon’s 
Pin-Pointed Properties match your partic- 








INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 


For more information, turn to Reader Service Card, Circle No. 459 


MATERIALS & METHODS 








ular needs. Dip-coating is only one way 
manufacturers use this versatile resin. You 
can spread coat it, slush mold it or foam it. 

EXON 654 is just one of the many Exon 
resins in industry's most complete line of 
versatile vinyls. It is another reason why 
industry looks to Firestone Exon for engi- 
neered answers to its needs. 

Consider your production problem. 
Then, for resin properties pin-pointed to 
the best solution for you, check Firestone. 


For complete information and technical service, call or write: 


CHEMICAL SALES DIVISION: FIRESTONE PLASTICS COMPANY 


DEPT. 73G, POTTSTOWN. PA. * A DIVISION OF THE FIRESTONE TIRE & RUBBER CO. 
IN CANADA, CONTACT CHEMICAL SALES DIVISION. FIRESTONE TIRE AND RUBBER COMPANY OF CANADA LTD.. HAMILTON, ONT 
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TENSILE PROPERTIES OF ws4; 

















Bar Sk 
Stocks Forgings 
Yield Strength (0.2% 
Offset), 1000 psi 

Room Temperature | 111 20 

1200 F 106 

1300 F 97 
Tensile Strength, 

1000 psi 

Room Temperature | 162 158 

1200 F 120 

1300 F 103 
Elongation (in 1.4in., %) 

Room Temperature 28 13 

1200 F 12 

1300 F 15 
Reduction of Area, % 

Room Temperature 29 14 

1200 F 14 | 

1300 F 18 
Brinell Hardness 

Room Temperature | 302/321 32] /335 

1200 F 302,/321 

1300 F 302/321 
a2.5% titanium b2.78% titanium 


Turbine disk blanks forged from W545. 


PHYSICAL PROPERTIES OF W545 


Jet Engine Alloy Withstands Density, Ib/eu in 0.285 


Lowest Melting 


1200 F, 75,000 Psi for 300 Hr sila ™ 














Btu/Ib/°F 0.113 
ee a Magnetic Permeability 

™@ The development by Westing- of ductility, causing the alloy to (10,000 oersteds) 1.010 +0.005 
house Electric Corp. of anew high become brittle and more suscept- Coef of Ther Exp (70-1200 F), 
strength, high temperature metal ible to fracture. This low ductil- per F i. 36 x 10 

Piss ; ; Thermal Conductivity, Btu/ 
for use inside the red hot in- ity starts to grow during the hr/sq ft/ft/°F 
teriors of jet engines represents hardening process, when imper- Room Temperature 75 
a significant advance in the field fections and dislocations of the ear” 14.5 
of gas turbine disk materials. atoms occur along individual Electrical Resistivity, 

The new material, designated xyrain boundaries of the alloy saiacon ain 

: a Bre oe hssciedlites sae deal Room Temperature 98.0 
W545, is essentially an _ iron- One solution to this problem is 1282 F 125.0 
nickel-chromium alloy with small to fill up these spider web lines of 
additions of molybdenum, tita- brittleness to make the precipita- 
nium and boron. According to Dr. tion reaction more generalized 
J. T. Brown, one of the men re- within the grains rather than be interstitial in nature. 
sponsible for the alloy’s develop- concentrated at the boundaries. A jet engine turbine disk 
ment, it is the addition of boron This calls for an atom of such whirling at red hot temperatures, 
that is responsible for the al- size that it would not move in undergoes stresses as great as 
loy’s excellent high temperature and be a substitute in the alloy 50,000 psi. Samples of W545 
strength. lattice for one of the iron, nickel heated to a temperature of 1200 I 
How alloy was developed or chromium atoms (which are and subjected to a stress of 75,(00 


In explaining the steps leading all about the same size), but psi have survived for as long as 
up to the development of the new which would also have to be 300 hr without breaking. Dr. 


material, Dr. Brown points out larger than atoms of carbon, ni- Brown feels that this development 
that the operating strength or trogen or oxygen, which can actu- may well push back the “heat 
temperature of a high tempera- ally slip inside the crystal lattice barrier.” At the very least, its 
ture alloy can be easily increased (interstitially) of the element. The use should permit an increase 1! 
by adding greater quantities of atom selected was boron; approx- operating temperature of a Jet el 
the ingredients which cause hard- imately three-fourths the size of gine by as much as 100 F—equl 


ening of the alloy. However, such the iron atom, it is too small to valent to adding about 100 mph to 
additions usually result in a loss be substitutional and too large to a jet’s top speed. 
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Ceramic Foam Developed for 
Electronic and Aircraft Use 





Uncured ceramic foam (left), resembling damp sand, is tamped into a 
cavity (right) where it is cured. After curving, the finished block (center) is 


ready for use, 


42B Aluminum Casting Alloy 
Has High Strength, Good Ductility 


@ A new aluninum casting alloy, 
designed for use in critically 
loaded aircraft and missile struc- 
tures, is said to combine high 
strength with good ductility. 
Developed by North American 
Aviation, Inc. and called 42B, the 
new alloy is of the magnesium- 
silicide type, modified with beryl- 





Turbo-pump component of new 
aluminum alloy. 


lium and sodium. Although the 
alloy’s exact composition has not 
been released, the company says 
the alloy does not require precise 
control of alloying elements and 
is not prone to fluctuations due to 
minor impurities. It can be cast 
to minimum wall thicknesses of 
1, in. in sand and 5/32 in. in a 
permanent mold without special 
procedures or tooling. Surface 
finishes equal to those of the best 
commercial aluminum alloys can 
be obtained. 

The outstanding property of 
the new alloy is its balance be- 
tween tensile strength, yield 
strength and elongation (see ac- 
companying table). Moreover, the 
alloy is claimed to possess good 


@ An extremely fine and uniform 
ceramic foam, called Eccofoam 
LM, has been developed by Emer- 
son & Cuming, Inc., 869 Washing- 
ton St., Canton, Mass., 
electronic and aircraft parts ope- 
rating at temperatures up to 1600 
F. The foam is supplied to the 
user as two components: Part A 
as a powder and Part B as a 
liquid. When mixed, the resultant 
material resembles damp sand 
which can be packed or tamped 
into place until the mold or void 
is completely filled. When the ca- 
vity is filled, the producer recom- 
mends that the material be cured 
for 6 hr at 200 F, then 6 hr at 350 
F and finally 2 hr at 550 F. No 
volume change takes place in the 
material during cure, according to 
the company. 

The cured material is recom- 
mended as an ultra high tempera- 
ture potting compound, as a core 
material for high temperature 
sandwich structures, as a thermal 
barrier material and as a radome 
core. 


for use in 


PROPERTIES OF ECCOFOAM LM 





Bulk Density, Ib/cu ft 19 
Compressive Strength, psi 800 
Flexural Strength psi 1100 
Dielectric Constant, 100 cps 1.5 


Dissipation (power) Factor, 100 cps 0.002 





PROPERTIES OF 42B-T6 














Perma- 
Sand nent 
Castings} Mold 
Castings 
Tensile Strength, 
1000 psi 46 50 
Tensile Yield Strength, 
(0.2% offset), 
1000 psi 36 44 
Compressive Yield 
Strength(0.2% offset) , 
1000 psi 36 4l 
Shear Strength, 
1000 psi 41 44 
Bearing Strength, 
1000 psi* 98 103 
Bearing Yield Strength, 
1000 psie ~ 62 73 
Elongation (in 2 in.), %} 5.0 6.0 





aWhere e/D=—2.0. 
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Tr. 4 





At last, here is the weighing system you need for 
today’s more rigid testing. It’s more sensitive — and 
offers quicker response — than any other system ever 
built. Just a slight motion at the beam end (see rear 
view) provides sufficient signal to operate the servo 
motor ... and move the poise to establish force 
equilibrium. 

With Riehle’s new sensitivity and rapid response plus 


For more information, turn to Reader Service Card, Circle No. 410 


Rieh le TESTING MACHINES 






























A DIVISION OF 


merican Machine and Metals, Inc. 


EAST MOLINE, ILLINOIS 





DIFFERENTIAL 
TRANSFORMER 


ELECTRO 
BALANCED BEAM 


ELECTRONICALLY 
DRIVEN POISE 


DIAL POINTER AXIS 


SERVO DRIVE 


AMPLIFIER 


ZERO ADJUST FOISsE -— 


ZERO ADJUST DRIVE 





CHANGE OF 
RANGE SYSTEM 


New indicating unit makes older machines obsolete 


electro&X&balanced 








complete instrumentation, you no longer keep con: 
firming the “errors” that present, inadequate ma- 
chines may be making. It gives you full flexibility 
and precision in testing at elevated temperatures as 
well as at room temperature. The new Electro: 
Balanced Indicating Unit is available for both hydrau- 
lic and screw power testing machines — by Riehle. 
Mail coupon for Bulletin. 





NEW BULLETIN... MAIL COUPON 


fF ece e222 SSeS eS Se eee eee 


RIEHLE TESTING MACHINES 
Division of American Machine and Metals, Inc. 
Dept. MM-557, East Moline, Illinois 


Please send your free 4-page Bulletin RU-14-56 with full data on the 
new Riehle Electro-Balanced Indicating Unit. 
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Aging Temperature: 340F_. 
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permanent mold castings 

corrosion resistance, dimensional 


stability, reliable response to heat 
treatment, and soundness’ or 
radiographic quality equal to that 
of the best commercial aluminum 
alloys. 
Heat treatment 

Alloy 42B is solution treated, 
quenched and artificially aged. 





Elongation, % 
Yield and Tensile Strength, |000 psi 
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Different properties may be ob- 
tained by varying aging times 
and temperatures. The highest 
tensile and yield properties, but 
lowest elongation, are obtained by 
aging at 340 F. The 
true at 310 F. 

In general, permanent mold 
castings may all be aged at 340 F 
because of the better elongation 
caused by the permanent mold 
process. The best balance of prop- 
erties in sand castings may be 
found at 320 or 330 F. The high- 


reverse is 


Yield and Tensile Strength, !000 psi 


Effect of aging conditions on 42B aluminum alloy... 
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sand castings at 210 and 240 F. 


est aging temperature (310 to 
340 F) which produces the de- 
sired results in a minimum of 3 
hr should be used. 





PHYSICAL PROPERTIES OF 42B-T6 
Density, Ib/cu in. 0.097 
Coef of Ther Exp, per °F 
68-212 F 11.9 X 156 
68-392 F 12.7 X 10 
68-572 F 13.0 X 10° 
Electrical Conductivity, 
% \ACS 39 
Thermal Cond (77 F), 
Btu/hr/sq ft/ft/°F 87 








Tiny Magnesium Pellets Yield Strong Extrusions 





Pellets have average diameter of 
0.016 in. and are extremely uniform. 





@ As a result of a new extrusion 
process, Dow Chemical Co. is 
turning out what are claimed to 
be the strongest magnesium ex- 
trusions ever produced for mili- 
tary aircraft and missiles. Known 
as pellet extrusion, the new pro- 
cess provides extruded shapes 
with a guaranteed compressive 
yield strength of 35,000 psi in 
cross sections up to 10 sq in.—as 
much as 40% higher than provid- 
ed by conventional magnesium al- 
loy extrusions. 


The pellet extrusions owe their 
higher compressive yield strength 
that magnesium’s 


to the fact 





strength is inversely proportional 
to its grain size. In pellet extru- 
sion, minute magnesium particles 
about 0.016 in. in dia, rather than 
conventional solid billets, are fed 
into the extrusion press. The par- 
ticles or pellets are then forced 
through a die under heat and 
pressure to form sections with ex- 
tremely fine grain size. 


How pellets are made 

In producing pellets for the new 
extrusion process magnesium is 
first melted and alloyed with small 
amounts of zinc and zirconium. 
Then the liquid alloy is piped into 
a large atomizer tank, where it is 








DRIVER-HARRIS ALLOYS AT WORK 





IN PRODUCT ADVANCEMENT 


y First transparent 


full-scale 

model of the Earth 

Satellite made by the 

U.S. Naval Research 

Laboratory. The Satellite 

will be launched under 

the sponsorship of The National 
Academy of Sciences as a part of the 
United States participation in the Inter- 


national Geophysical Year (1 July, 1957— 


31 December, 1958). It will revolve around the 
earth at estimated altitudes of 200 to 1500 miles. 


How measure the impact of micro-meteorites 
on the first “Earth Satellite’? 


When physicists at the U.S. Naval 
Research Laboratory consider an in- 
strument or a material to record accu- 
rately the secrets of outer space—it’s 
not size alone that counts, but depend- 
able, reliable precision. 


The strip of ““Nichrome’’* evaporated 
on glass (“A” in the photo above) which 
may be fitted to the outer skin of the 
Satellite, measures only %4” wide x 142” 
long. Its thickness: 100 Angstrom units 
(1/10,000 mm). Its function: to measure 


G 


the surface erosion caused by the impact 
of micro-meteorites. The resistance of the 
Nichrome ribbon increases as the film 
becomes pitted by meteor particles. 


“Nichrome is being considered for 
making this gage,” states the Naval Re- 
search Laboratory, “because it supplies 
electrical resistance in a desirable range; 
adheres satisfactorily to glass in thin 
film form; and has a very low thermal 
coefficient of resistance.” 


There'll be no one on hand, 300 miles 


out in space, to check on or supervise the 
performance of the Nichrome strip. 
Nichrome needs no one. It will do its 
job dependably there—just as it will in 
your electronic or electrical equipment, 
after it is in your customers’ hands. 


And remember, Nichrome is only one 
of the 132 special purpose alloys devel- 
oped by Driver-Harris since 1899 for 
electrical heating, resistance, and elec- 
tronic applications. Do you need a spe- 
cial alloy? Send us your specifications 


*T.M. Reg. U.S. Pat. Off. 


) Dyrwer-Harris HARRISON, NEW JERSEY 


° 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 


COMPANY 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontaric 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
For more information, turn to Reader Service Card, Circle No. 487 
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Conventional equipment is used 
to form pe llet extrusions. 








poured onto a high speed spinning 
disk. Centrifugal force hurls small 
molten droplets of magnesium off 
the spinning disk; in flight from 
disk to tank wall the droplets cool 
from about 1400 F to about 300 F 
and assume a spherical shape. As 
the droplets fall to the bottom of 
the tank, they cool further and 
are then piped through a screen, 
which insures uniformity. 

The solid magnesium pellets are 
heated to about 650 F and blown 
directly into the extrusion press. 
Under the high temperatures cre- 
ated by frictional heating in the 
extrusion process, the pellets are 
forced together as they pass 
through the press and are bonded 
into structural shapes. 

The chief significance of pellet 
extrusions, according to Dow, is 
the latitude they allow air frame 
significant weight re- 
duction can now be achieved with- 
out sacrificing necessary strength. 


aesigners: 
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Typical 81716 Typical 
Organic Silicone Silicone 


How 81716 compares with typical organic and silicone rubbers. 


Two New Silicone Rubbers 
Have High Strength Properties 


@ Two new high strength silicone 
rubber compounds are said _ to 
have physical properties similar 
to those of organic rubbers. De- 
velopment of the new silicone rub- 
ber compounds was announced 
recently by Dow Corning Corp., 
Midland, Mich., and General Elec- 







tric Co., Silicone Products Dept., 
Waterford, N. Y. GE’s silicone 
rubber, called 81716, is supplied 
in raw stock form with or with- 
out a catalyst and Dow Corning’s 
silicone rubber, designated Silas- 
tic 916, is supplied in the com- 
pounded form. 

(continued on p 188) 


COMPRESSIVE YIELD STRENGTHS 
OF PELLET, BILLET EXTRUSIONS 











Shape Pellet Billet 
Extrusions | Extrusions 
ll-In. |-Beam 42,000 ps: | 30,000 ps: 
4x4x %-In. 
Angle 38,000 psi | 27,000 psi 
4-|n.1-Beam 40,000 psi , 30,000 psi 








PROPERTIES OF 
PELLET EXTRUSIONS (ZK60XB-B 





Dia or 
Thickness 
in Least 
Dimension, in.?-> 


Under 
0.250  0.250-1.000 





Tensile Strength, 








1000 psi 45 45 
Tensile Yield 

Strength 

1000 psi 33 35 
Elongation (in 2in)., 

7% 4 4 
Compressive Yield 

Strength, 100 psi 31 35! 
‘Cross section: 2-10 sq in. 


bGuaranteed minimum. 


HOW 81716 COMPARES 





WITH AMS 3345 





AMS 3345| 81716 





Min | Typical 
Require- | Proper- 
ments | ties 
Tensile Strength, psi} 1000 | 1550 
Elongation, % 500 | 625 
Hardness, Shore A 50+ 5 | 51 
Tear Resistance, 
Ib/in. 150 | 180 
Aged 70 hr at 400 F 
Tensile Change, 
% —40 —34 
Elongation Change, 
V/A —50 —35 
Hardness Change, 
points 0to+20; +9 
Aged 70 hr at 300 F 
in ASTM Oil No. 1 
Tensile Change, 
% —40 || —40 
Elongation Change. 
% — 50 —33 - 
Hardness Change, 
points —10to+5) -—3 
Volume Change, 
% Oto+15; +12 
Low Temperature 
Brittleness, F — 105Pass/— 105Pass 
Compression Set 
(aged 70 hr at 
300 F) 73 60 
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a oured-in-place 
foamed plastic 





















LOCKFOAM is highly versatile 
... is today meeting the needs of 
designers in a wide variety of 
important applications. It will pay 
you well to be sure you have 
considered all the possible ways 

it might save time and 

labor for you. 


LOCKFOAM comes in a bread 
range of densities, both rigid and 
flexible—each with great uniformity 


of cellular structure, and Tear resistance: how a standard, low temperature type silicone rubber 


each perfectly reproducible. It (left) compares with GE’s new high strength silicone rubber (right). 
is the easiest of materials ih dee 


to use since you pour the liquid 

foam right into any cavity, where 

it fills completely the particular 
configuration, then expands and sets. 
It can be poured either manually, 

























































Silicones—cont’d from p 187 for other high strength silicone 
rubber compounds. 





|  GE’s silicone 





or by machine. GE’s 81716 silicone’ rubber Dow Corning’s silicone 
: meets AMS 3345 requirements for rails in pi anti- 
LOCKFOAM is used et 33 quirements 101 Available in pilot plant quanti 
tensile and tear strength, elonga- _ ties, Dow Corning’s Silastic 916 is 





extensively to pot electronic 





















equipment, for thermal | tion, dry heat resistance, compres- said to combine the thermal sta- 
insulation, to dampen vibrations, to sion set and low temperature flexi- bility and high dielectric proper- 
omer oe a wis | bility (see table). It also meets ties that are characteristic of sili- 
Se eee AMS 3345 values in three of four cone rubber with the mechanical 
Further, since Nopco’s oil resistance requirements; it is strength and abrasion resistance 
technical staff pioneered in marginal in the fourth. of conventional organic rubbers. 
these applications and When plasticized and ready for It is also nontoxic and is service- 
dozens more, they have a wealth fabrication, 81716 is said to have able at low (—130 F) and high 
of experience which can be ; 
invaluable to you. Make sure unusually long shelf life; for some (500 F) temperatures. Typical 
you know all that LOCKFOAM operations this may be as long as 
has to offer you. Write today several days. According to the TYPICAL PROPERTIES OF SILASTIC 916 
for free booklet. company, the material can be ; 
eae ome oligo ade calendered, extruded, transfer and Guan " a: 
A es compression molded, hot air vul- Durometer A 54 
canized and steam cured. Tear Strength, Ib/in. 180 
i ; api a Compression Set, %* 25 
Available in limited quantities _ grittie point, F —178 
for evaluation, the silicone gum is Dielectric Strength, v/mil 450 
recommended for a variety of air- _ Dielectric Constant 
craft seals, including camera well, — aa 
cargo hatch, window, door and Ladieail 
PLASTICS DIVISION wheel seals; forming blankets; eo tal ie 0.0015 
NORTH ARLINGTON, N. J. bellows; diaphragms; and firewall 1 mc 0.0030 
| : Los Angeles, Calif. seals (see M&M, Jan ’55, p 142, sAged 22 hr at 300 F 
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ENJAY BUTYL Fem 
electrical wonder rubber OFFERS TRIPLE VALUE 


Performance! Versatility! Economy! In all three, Enjay Buty] is the world’s 
outstanding rubber value. In a wide variety of applications, Enjay Butyl 
rubber stands unmatched in its ability to resist ozone and corona, impact and 
abrasion, moisture and weathering... properties that contribute to the 
outstanding performance of Butyl-made products. 


Instrument transformers, underground service cables, high voltage indus- 
trial cables... in these, and many other electrical applications, Enjay Butyl 
out-performs and out-lasts all other types of rubber, synthetic or natural. 
Low-in-cost and immediately available, this truly wonder rubber may well be 
able to cut costs and improve performance in your products. For further 
information, and for expert technical assistance, contact the Enjay Company. 


(Ensay Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 5ist Street, New York 19, N. Y. 


Akron + Boston « Chicago + Los Angeles « New Orleans + Tulsa 


BUTYL 


Enjay Buty] is the greatest rubber value 
in the world . . . the super-durable rubber 
with outstanding resistance to aging + 
abrasion « tear + chipping « cracking « 
ozone and corona « chemicals « gases « 
heat + cold « sunlight + moisture; 


For more information, turn to Reader Service Card, Circle No. 399 
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CREATING NEW PRODUCTION 
ECONOMIES WITH 


ROUTING 


Extrude Aluminum, saw 
to length, deboss sign 
wave, deboss lettering, 
pierce holes, deburr ends, 
chemically bright and gold 
anodize, baked enamel 
letters. 
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Here’s how one manufacturer took full advantage of our 
complete fabrication facilities to obtain an unusually beautiful drawer 
pull. It performs three important functions... pulls the drawer ... 
identifies the contents . . . has lasting beauty. And it looks much 
more expensive than it costs. 


Whether you manufacture refrigerators, ranges, air condi- 
tioners, or any other product; whether you've been using aluminum 
extrusions, or whether you haven't; it will pay you to investigate 
the possibilities provided by our complete extruding, fabricating and 
anodizing service. 

We're happy to be of any service that will save you time, 
money, or both. Our design engineers would like to work with you 
on any problem, to pool their “can-do” knowledge of aluminum ex- 
trusion procedures and possibilities, with your “know-how” of 
manufacturing. 


WE INVITE ALL INQUIRIES . . . because we are 
experts in working our your problems and making 
recommendations. All we require to work with is a 
drawing or a rough sketch along with your speci- 
fications. 


LIGA iy metals corporation 


EXTRUDED ALUMINUM * COMPLETE FABRICATIONS FACILITIES * ANODIZING 





1217 Monroe N.W. Grand Rapids 5, Michigan 
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Tear resistance of Silastic 916 sili- 
cone is said to be almost double that 
of comparable silicone rubbers. 


properties for Silastic 916 are 
shown in the accompanying table. 
According to the company, the 
silicone does not “nerve up” and 
can be milled and compounded 
easily after prolonged shelf aging. 
It is suitable for molding, extrud- 
ing and calendering and can be 
hot-air vulcanized. It is recom- 
mended for oven door gaskets, air- 
craft door seals, wire and cable 
coatings and oxygen masks. 


Thin Welded Tubing 
in Continuous Lengths 


As a result of a new process, 
light gage welded tubing is now 
available in stainless steel, car- 
bon steel, titanium, brass, bronze, 
and other weldable alloys, in wall 
thicknesses ranging from 0.005 in. 
for 14 in. o.d. up to 0.015 in. for 
114 in. o.d. 

Developed by Universal Tube 
Corp. of Chicago, the new process 
is claimed to produce stainless 
steel tubing that conforms to 
U. §S. Government Specification 
Mil T-6737A for aircraft pneu- 
matic ducts, high pressures, tem- 
peratures to 1500 F, and corro- 
sive conditions. 

Although details of the new 
process have not been revealed, 














From its Wide Variety 
of Qualities and Sizes 


SANDVIK CAN PIN} 
THE SPRING STEEL 
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‘ SANDVIK STEEL, INC. 
r 1702 Nevins Road, Fair Lawn, New Jersey > 
Tel. Fair Lawn 4-6200 ° In New York City Algonquin 5-2200 f be 4 
° 
S 
S 
) 
1 Warehouses: Fair Lawn, N. J. * Cleveland * Los Angeles 


. Branch Offices: 8650 Brookpark Rd., Cleveland 29, O.—ONtario 1-3205 

230 North Michigan Ave., Chicago I, IIl—FRanklin 2-5638 

14131 Puritan Ave., Detroit 27, Mich.—BRoadway 3-8474 

P 3338 South Malt Ave., Los Angeles 22, Cal_—RAymond 3-9116 

SANDVIK GANADIAN LTD.—P. O. Drawer 1330, Station O, Montreal 9, P. Q. 
SANDSTEEL SPRING DIVISION © Fair Lawn, N. J. * Industrial Springs 
SANDVIK COROMANT DIVISION « Fair Lawn, N. J. * Carbide Tools 
WORKS: Sandviken & Hellefors, Sweden 
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...that fits 


your purpose 


Sandvik has both the specialized expe- 
rience and the special-purpose strip 
steels to solve almost any spring steel 
problem. 

You can call on Sandvik’s knowl- 
edge of special spring steel applications 
for assistance in determining the type 
of steel required. Then, from its exten- 
sive range of qualities, finishes and 
sizes, Sandvik can usually pinpoint a 
steel that’s practically “custom-tai- 
lored” for you. 

For applications which require spe- 
cial physical properties, high fatigue 
life, fine surface finish, accurate and 
uniform gauge, check with Sandvik. 

You can get Sandvik cold rolled spe- 
cialty strip steels: 

@ In special analyses for specific appli- 
cations. 

@ Precision-rolled in thicknesses to fit your 
requirements. 

®@ In straight carbon and alloy grades. 

@ Annealed, unannealed or hardened and 

tempered. 

Polished bright, yellow or blue. 

With square, round or dressed edges. 

Wide range of sizes in stock—or slit to 

your specifications. 

Ask your nearest Sandvik office for 

further information or technical 

assistance. 
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Creative Papers from Mosinee 


... are custom-tailored to specific needs... particularly yours 











Making a tougher wrapping 
for packaging hard cash 


BRANDT AUTOMATIC CASHIER Co. 
makes the paper wrappers for both 
coins and paper currency. While the 
job might seem simple enough, the 
paper from which the wrappings are 
cut and formed must have the right 
combination of qualities. It must 
have a good printing surface, be 
easy to glue and must have inherent 
strength to prevent both collapse 





when being filled and rupture if 
dropped. 

MOSINEE created the sulphate 
paper needed .. . maintains uniform- 
ity of all desired characteristics with- 
in each run and from order to order. 

To see how Mosinee may be able 
to help you get the correct papers 
for your product, processing or 
packaging, mail coupon. 


MOSINEE 


PAPER MILLS CO. 
MOSINEE, WIS. 





MOSINEE PAPER MILLS CO., Dept. MM-5, Mosinee, Wisconsin 


Please furnish details on how you can create special papers to meet our needs. 
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advantages __ ars 
claimed: 1) continuous lengths 
to 200 ft, 2) better mechanical! 
properties for corresponding me- 
tal thickness and diameter and 


the following 


3) lower cost than seamless draw 


tubes in equivalent sizes. 


Stainless Steel Clip 
Improves Turnbuckle 


Ingenuity of design plus stain- 
less steel has resulted in a locking 
clip for turnbuckles which is said 
to provide at least twice as much 
torsional strength as safety wire, 
as well as a 90% reduction in 
assembly time. 

As suggested by the photo, the 
old safety wire method required 
a complicated and time-consuming 
operation in order to meet military 
specifications. Moreover, an expert 
was required to do the job and the 
result was a fairly bulky assembly. 
With the new method of locking, 
two clips are simply inserted in 
slots in a matter of seconds. The 
clips are mass produced of 302 
type stainless steel on regular 
spring machines. 

Other advantages listed for the 
clips include: 1) greater precision 
or turnbuckle adjustment than is 
possible with safety wire; 2) 
streamlined design eliminates haz- 
ards of aircraft controls fouling 
on projections; and 3) the assem- 
bly is much lighter than the old 
type (not only is the stainless 
clip lighter than the safety wire, 
but the weight of clip is balanced 
out by the amount of metal re- 








Improved turnbuckle assembly 
(below) is easier to lock, less bulky 
and lighter than older models. 
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DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS 


Pilastiatries 


APPLICATION 





PROPER BONDING OF STYRON PARTS 
REQUIRES THOROUGH STUDY OF ADHESIVES 
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2°-10° Angle 
TONGUE & GROOVE JOINT 
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SCARFED JOINT 





















TYPICAL ADHESIVE JOINT DESIGNS FOR STYRON 


Design of the joint plays an important role in the 
effectiveness of the adhesive, the appearance, 
and the ease and cost of the assembly. Design 
also determines whether the adhesive will be 
stressed in tension or in shear when under load. 


ADHESIVE JOINT DESIGN CRITICAL IN OBTAINING 
MAXIMUM STRENGTH, DURABILITY AND APPEARANCE 


The design of adhesive joints for 


Styron® plastic assemblies is depend- 
ent upon a thorough knowledge of the 
solvent and chemical action of the 
adhesive to be used. Through Plas- 
tiatrics studies, under the direction of 
Dow Plastics Technical Service, ex- 
haustive tests have been made on 
adhesives for Styron. With this in- 
formation, plastics engineers can more 
intelligently approach the problem of 
adhesive joint designs. 


Most common of the adhesives studied 
are the solvent types. They are classed, 
generally, as fast, medium, and slow 
drying. Choice of a solvent adhesive 
is governed largely by the require- 
ments of the finished part. Factors 
such as appearance, strength and 
production time must be considered 
when selecting this type of adhesive. 


Certain joint designs require more 
viscous adhesives. These are made by 
adding resins, plasticizers and other 
modifiers to solvents. These adhesives 
are used when better watertight or 
airtight seals are required. 


Although the objective of the studies 
was to determine the characteristics 
of adhesives for Styron and test the 
effectiveness of various adhesive joint 
designs, other valuable data was col- 
lected. Toxicity of these solvents must 
be considered in order to protect those 
who work with them. In addition, 


YOU CAN DEPEND ON 


For more information, turn to Reader Service Card, Circle No. 369 


various methods of adhesive applica- 
tion were examined. 


Plastiatrics studies and research con- 
tinue in this and similar areas in an 
effort to find practical solutions to 
problems in plastics engineering. 
Determining the desirable properties 
of adhesives for Styron is just one of 
a series of such studies. For your copy 
of the technical bulletin “Adhesives 
for Styron” and a list of other areas 
now under investigation, write to 
THE DOW CHEMICAL COMPANY, Midland, 
Michigan, Plastics Sales Department 


PL1541H. 





AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 
STYRON 666 
STYRON 665 (Extrusion) 
STYRON 688 (Easy Flow) 
STYRON 689 (Easy Flow) 


HIGH IMPACT 
STYRON 475 
STYRON 777 (Medium Impact) 
STYRON 440 (Heat Resistant) 
STYRON 480 (Extra-High Impact) 


HEAT RESISTANT 
STYRON 683 
STYRON 700 
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Convert multi-piece assemblies 


into single units... made of 





Malleable Iron 














5 pieces replaced with 1 





Cost reduced 66% 





You can improve design, 
reduce production cost, 


simplify handling. 





Here is a typical example of how Malleable Foundry engineers 
have helped manufacturers to improve parts and entire products 
by switching to Malleable. The experience of our Society’s members 
covers hundreds more, with varying case histories that repeat and 
repeat these basic gains: 


1. One-piece construction. 


2. Appearance greatly improved. 
3. More easily machined into final part. 


4. Cost reduced. 


. . . all made possible by the inherent qualities of Malleable Iron 
—toughness, ductility, machinability, and ultimate tensile strength 
to suit the need. 


Facts.” 


Consult your Malleable Engineer 
at the drawing board stage 


1800 Union Commerce Building 
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Whether you are designing new 
products or parts, or reviewing present 
production—keep Malleable Castings 
in mind. It’s the ideal material for 
economy and quality in manufactur- 
ing. Write to Malleable Founders’ 
Society for copies of ‘““Malleable Iron 








Cleveland 14, Ohio 
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moved in milling the slot in t 
turnbuckle stem and in broaching 
the slot in the barrel). 

The patented Stuke Lock js 
marketed by Associated Aircraft 
Industries, Inc., Memphis, Tenn. 


Man-Made Material 
Is Hard As Diamond 


One of the hardest man-made 
substances ever known — cubic 
boron nitride—has been made by 
subjecting boron and nitrogen to 
pressures above 1,000,000 psi and 
to temperatures above 3000 F. 
Claimed to be as hard as diamond, 
the material remains solid at tem- 
peratures of 3500 F, whereas 
diamonds are completely  con- 
sumed at these temperatures (see 
photo). Announcement of the new 
substance, called Borazon, was 
made recently by the Research 
Laboratory of General Electric 
Co., Schenectady, N. Y. 

Though the company is still 
studying the material’s potential 
uses, it is believed that its resist- 
ance to high temperatures “will 
make possible better methods of 
mounting stones in_ industrial 
tools and may also allow bits and 
wheels to be operated at higher 
speeds, performing their cutting 
and polishing jobs more quickly 
and efficiently.” One important 
application of the material may 
be its use in cutting wheels for 
ceramics, glass and tough metallic 
alloys. Another is bits for machine 
tools such as milling machines. 

Never before observed in na- 
ture, the material contains 41.5 
boron and 39.6% nitrogen by 
weight. A perfect pure crystal of 
boron nitride contains 43.6 boron 
and 56.4% nitrogen by weight. 
The material is generally black, 
brown or dark red, although 
milky white, gray and yellow 
crystals have been made. 

Ordinary boron nitride is 
white solid material similar i! 
density and crystal structure tc 




















ade 
bic 
by 
1 to 
and 

F’. 
nd, 
ePm- 
eas 
‘on- 
see 
lew 
Vas 
rch 
ric 


till 
tial 
ist- 
vill 
of 
‘jal 
ind 
1er 
ng 
Kly 
int 
ay 
‘or 
lic 
ne 
eS. 
la- 
5 
by 
of 
on 
it. 
‘k, 
rh 


Vv 


high temperature 
reinforced plastic 


ducting 


LOOK TO ARROWHEAD for advanced design—new 
ideas, new materials, new techniques—like this new fiber- 
glass-silicon resin Starter Duct Support in the B-58 Super- 
sonic Bomber. With a weight-strength ratio many times 
greater than steel, this high temperature resin part offers the 
ultimate in serviceability at extreme high and low tempera- 
tures. 

Arrowhead Research and Development facilities are 
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Service Temperature for Silicone 
Resin and Fiberglass Laminates. 
Operating Temp: —320° thru +990° F. 
Short Exposure: —320° thru +2000°F. 
Stability Temp. of Materials 

—320°F. thru +600°F. 













available to help you solve your ducting problems. Only 
Arrowhead has the experience, the ability and the facilities 
to answer all the problems, because only Arrowhead pro- 
duces all three basic types of aircraft ducting—stainless steel, 
rigid plastic and flexible fabric-rubber. 

Write for service or consultation on advance design proj- 
ects. Arrowhead field engineers are located in all aircraft 
centers. 


2300 Curry Street, Long Beach, California 
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“TOMORROW'S PRODUCTS 
TESTED TODAY” 








A Service to Aid Industry 
in Producing Longer-Lasting and Better-Looking Products | 
Actual Weathering, Aging and Sunlight Tests in a Natu- 


rally Accelerated Climate. Instrumentation for Measure- 
ment of Environmental Conditions and Test Results. 


VISIT OUR BOOTH NO. 520 | 





WRITE US TODAY 
| FOR 
| FULL INFORMATION 


SOUTH FLORIDA 
TEST SERVICE 


Established 1931 
® Reg. U.S. Pat. OF. 


4201 N. W. 7th Street ©@ Miami 34, Florida | 
Telephone Highland 3-0353 

















INSPECTION a TESTING * RESEARCH | 
Members: S.P.1.—Amer. Council Ind. Labs.—A.S.T.M.—A.A.T.C.C. 


Registered Professional Engineers. 
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M@ Whenever your product 
requires special components 
with superior wear qualities, 
precision surface finish that 
provides dependable long life 
service under severe operating 
conditions, specify Cleveland 
Hard Facing. 


As specialists in the applica- 
tion of welded hard facing 
metal overlays, we are com- 
pletely equipped and qualified 
to economically produce hard 
faced components to meet 
your specifications. For prac- 
tical assistance on your appli- 
cation, call on one of our 
specialists. 

Write for detailed literature. 





mrs (Odi ale mm lalos 
Gi Tesaciiclale, - Ohio 


‘OU T=a'7-)F-laleomatclge 


3047 Stillson Avenue . 
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Comparing heat resistance of Bora 
zon (left) with that of diamond 
(nearly melted at right) shows that 
diamond melts when the temperature 
exceeds 1600 F. 


graphite. Unlike graphite, it is a 
poor conductor of electricity and 
is considered to be one of the best 
electrical insulators known, espe- 
cially at high temperatures. How- 
ever, extremely high pressures 
and temperatures form a _ boron 
nitride compound with a struc- 
ture that is cubic like a diamond 
rather than hexagonal like graph- 
ite. Cubic boron nitride has 
nearly the same density as a dia- 
mond (3.45 gm per cu ecm for 
boron nitride vs 3.52 gm per cu 
cm for diamond). 

In lapping tests conducted to 
determine the material’s hardness, 
Borazon powder polished away the 
surface of a large diamond at the 
same rate as diamond powder. 
The hardness of the new material 
is estimated to be about the same 
as a diamond since it scratches 
diamond almost exactly the same 
as diamond scratches diamond 
and diamond scratches Borazon. 


Prehardened Steel 
for Die Casting Dies 


A new prehardened die casting 
die steel, available at a hardness 
level of Rockwell C 42-46, re- 
quires no further heat treatment 
after machining. According to the 
producer, Latrobe Steel Co., 1944 
Haller St., Latrobe, Pa., this 
gives the steel a special advantage 
when used for die casting dies 
because size changes and distor- 
tion resulting from heat treat- 
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If you have any part in choosing the equipment 
or methods of applying heat to metal it makes 
sense to talk it over with Lindberg. The safest 
way to be sure that you have the right answer 
for any application of heat to industry is to con- 
sult the most widely experienced experts you can 
find. We believe we have them here at Lindberg. 
Our business is concerned only with the develop- 
ment of industrial heating equipment and we 
manufacture the most complete line in the field; 
heat treating furnaces, melting furnaces, high- 
frequency induction units, ceramic kilns; big ones, 
small ones, electric or fuel-fired, built in our plant 
or field-erected. 

Lindberg is a world-wide organization, and 
through its subsidiaries abroad has available the 
latest developments in heat applications in 


Lindberg’s Revolutionary New 
Induction Heat Treating Furnace 


@ For carbonitriding, bright hardening, 
carburizing of small parts 
@ No elements, no burners © No fuel or electric 


connections in furnace . 


fine machine too o 
o Very lo 


9 Quie 


inde) 


*U.S. and foreign patents pending 




























foreign industry. Over the years Lindberg research 
laboratories and its staff of furnace and process 
engineers have pioneered many of the most im- 
portant developments in the industrial heating 
field, from the original Cyclone tempering furnace 
to the revolutionary new Induct-O-Ring shown 
and described below. 

This design staff is ready to apply its experience 
to your requirements and recommend or create 
the equipment needed best to fulfill them, then 
thoroughly test the practicality of its recommen- 
dations through Lindberg’s unique pilot plant 
operation. You can be sure you have the right 
answer when you leave it to Lindberg. So get in 
touch with your nearest Lindberg Field Repre- 
sentative (we have them in all major industrial 
centers) or write us direct. 


LINDBERG ENGINEERING COMPANY 2451 West Hubbard Street, Chicago 12, Illinois 
Los Angeles Plant: 11937 S. Regentview Ave., at Downey, Calif. 





For more information, turn to Reader Service Card, Circle No. 599 


MAY, 1957 
















designed to 
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Saving your dollars with good, accurate 
castings is a 67-year old habit at Albion 
Malleable Iron Co. 

Devising ingenious ways to shorten time 
between idea and delivery, creation of new 
designs, engineering new methods for more 
rapid, economical manufacture and deliv- 
ery—all are routine benefits you realize 
when you specify AMICO—the experienced 
source that guarantees higher quality. 

Remember, too, that Albion's ferritic 
and pearlitic malleable castings offer a 
new freedom of design, the elimination 
of excess metal for lower finishing costs. 
They afford unusually high wear resist- 
ance with excellent bearing properties. 
Also, maximum rigidity, prolonged fatigue 
life and amazing yield strength. They have 
a fine uniform grain structure for mirror- 
smooth finishing qualities and are adapt- 
able to localized hardening. 

If you are interested in better castings 
— why not phone AMICO today — they'll 
be glad to show you how many ways 
good, accurate, low-cost casting can 
save your equipment dollars. 


ALBION’S RESEARCH AND DEVELOPMENT LABO- 
RATORY — design engineers and production spe- 
cialists are ready to help you design better 
products that can be make at lower cost — with- 
out obligation. 


ALBION 
MALLEABLE 
IRON CO. 


ALBION, MICHIGAN 
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ment eliminate 

Machinability of the new mat: 
rial (Viscount 44) is made pra 
tical in its prehardened 
through the addition of even! 
dispersed sulfide particles. Basi 
ally, the steel is an H-13 type, 5°, 
chromium, hot worked steel con 
taining 1% 
dium resistance t 
wash and heat checking and im 
proves elevated temperature prop- 
erties. 


are completely 
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vanadium. The vana 


increases its 


Coated Asbestos Fiber 
Used as Gaskets, Seals 


An improved rubber coated as- 
bestos fiber material has been in- 
troduced by Armstrong Cork Co., 
Industrial Div., 6207 Arch St., 
Lancaster, Pa., for use as gaskets 
and seals (see M&M, Sept *52, p 


146). The material, called Acco- 
pac, is said to be more flex- 
ible and easier to handle than 


conventional asbestos fiber gasket- 
ing materials. It is manufactured 
by a patented “beater saturation 
process” that is said to eliminate 
lumping and bunching of the 
asbestos fibers. 

According to the producer, the 
improved material has good seal- 
ing properties at temperatures up 
to 500 F and at pressures up to 
500 psi. It is available in 
sheets or die-cut parts. 
(more What's New on p 200) 


rolls, 









Asbestos fiber material withstands 
sharp bending around a pencil with- 
out cracking. 


















modern low-cost assemblies 


with ROLL FORMED SHAPES 


Double savings —in materials and. as- 
sembly cost — are yours when you use Roll 
Formed tubing, shapes and channels. 


We deliver them to your plant already 
punched, notched, pierced and cut to length. 
Our modern plant equipment performs all 
these operations continuously. cutting your 
material cost. These ready-to-use parts speed 
your production and eliminate unnecessary 
handling. 


MAIN OFFICE AND PLANT 


3752 OAKWOOD AVE. e YOUNGSTOWN, OHIO 


For more information, turn to Reader Service Card, Circle No. 480 


Whether it be carbon, galvanized or stain- 
less steel, copper, aluminum, zinc or clad 
metals, send us your blueprints and let us 
help you to produce a better product at 
lower cost. Write for Catalog 1555 to get an 
illustrated story of the Roll Formed process. 


ROLL FORMED PRODUCTS 


COMPAN Y 
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BLAZING THE HEAT TREAT TRAIL WITH 





LET'S TALK ABOUT 








PRODUCTION DEMANDS 


High production demands can be met only when every piece of 
equipment in the plant is geared to its job. In many plants, the 
bottleneck is heat treating because furnaces which were modern 
five years ago are virtually obsolete. These units must be replaced, 
redesigned, or added to. 


Automatic handling of materials is one answer, of course. Today, 
some heat treating systems are tied right into production lines. In 
other plants, work is centralized with automated equipment elimi- 
nating most stock handling. A single operator loads green work 
and removes finished parts. 


Some furnaces accomplish dual jobs. A recent Holcroft installation 
was built to temper two entirely different classes of carburized 
parts. The furnace was designed with a double chamber with each 
side operating at the required temperature. Flags, placed on the 
trays requiring low temperature tempering, keyed the line so 
that the work automatically positioned itself in front of the correct 
chamber. Another installation featured a double deck furnace — 
designed so that two entirely different heat treat processes were 
accomplished in space where but a single furnace would normally go. 


And so it goes: a little idea to save a minute or to eliminate a 
manual operation—a brainstorm thaté¢combines two or more 
furnaces or steps up furnace capacity. This Holcroft concept can 
help you produce more for less and with better quality. Better 
write today. 


in LO] Ot, LO] amy 








IN MATERIALS 





Spinning titanium wire into closely 
woven cloth. 


Titanium Wire Cloth 


Wire cloth, made of extremely 
pure and ductile titanium wire, 
is being produced by Cambridge 
Wire Cloth Co., 12200 Washington 
Blvd., Cambridge, Md. The titani- 
um wire cloth, available in 30 x 
30 and 10 x 10 meshes, is recom- 
mended for use in filtering assem- 
blies, catalysts, screens and other 
equipment used in the chemical 
and pulp and paper industries. 


Polystyrene Compound 
for Thin Walled Parts 


A free flowing polystyrene in- 
jection molding compound, desig- 
nated SMD 3700, has been de- 
veloped especially for thin walled 
parts such as plastics containers 
and lids. Produced by Bakelite 
Co., Union Carbide & Carbon 
Corp., 260 Madison Ave., New 
York 16, N. Y., the material can 
be molded over a wide range of 
molding temperatures and is said 
to be freer flowing than general- 
purpose polystyrenes at all injec- 


HOLCROFT AND COMPANY 


—— "i" — 6545 EPWORTH BOULEVARD «+ DETROIT 10, MICHIGAN 
eo Srey’ 
—— menue PRODUCTION HEAT TREAT FURNACES FOR EVERY PURPOSE 


tion molding temperatures. 

According to the company, i! 
produces a hard glossy surface as 
other polystyrenes upon cure an 
can be printed and coated by th: 








CHICAGO, ILL. « CLEVELAND, OHIO «+ $HARTFORD, CONN. «+ HOUSTON, TEXAS -¢ _ PHILA., PA, 
CANADA: Walker Metal Products, Ltd., Windsor, Ontario 


For more information, turn to Reader Service Card, Circle No. 570 
200 « MATERIALS & METHODS 
















































a hole here makes waste... 





a hole here saves waste 











_ Crucible Hollow Tool Steel cut sections 
ilies : eliminate the waste and cost of dri.ling out solid 
ston rounds to make ring-shaped or tubular steel 
“ : parts, or tools with a center hole. By using these 
io, hollow bar sections, cut to length, you do away 
em- with unnecessary cutting, drilling, and boring 

her operations, increase machine capacity, and cut 
— scrap losses. 

| These hollow sections, in just about any O.D. 

and I.D. combination, or thickness you want, 

d are immediately available in five most popular 
Crucible grades: KETOS oil hardening, 

a SANDERSON water hardening, AIRDI 150 
‘ig- high-carbon high-chromium, AIRKOOL air 
de- hardening, and NU DIE V hot-work tool steels. , 
led Call your nearby Crucible warehouse for more 
ers ; ; 
lite information, or for speedy delivery. Crucible | 
yon Steel Company of America, The Oliver Build- : 
ew ing, Mellon Square, Pittsburgh 22, Pa. 
san 

of ] 
aid 
‘al- , . 
in first name in special purpose steels | 
it 
a Crucible Steel Company of America . 
he Canadian Distributor —Railway & Power Engineering Corp., Ltd. 


For more information, turn to Reader Service Card, Circle No. 400 

















» Its diamond-like hardness? 
» Its electrical resistivity? 


» Its high temperature characteristics? 


Alite is a sintered metallic oxide with decidedly 
interesting properties. It is so hard, for example, 
that only a diamond can scratch it. It maintains 
excellent dielectric properties from power frequen- 
cies throughout the entire spectrum into the super 
high frequency range. It retains its high mechanical 


strength at temperatures even beyond 2000°F. In 





Alte Divison 
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What properties of ALITE 
will serve you best? 


For more information, turn to Reader Service Card, Circle No. 477 





its resistance to chemical attack it is comparable 
to fine quality chemical porcelain. 


How is it used? In such mechanical applications 
as rotating seals, pump plungers, slide valves, 
cutting tools, sleeve bearings, bushings, extrusion 
dies. In electronic applications as tube envelopes, 
as insulating supports. It can be joined to itself 
or to unrelated materials with a vacuum type bond. 


Certainly, any engineer concerned with material 
specification in mechanical, electronic, or nucleonic 
design problems should be thoroughly familiar 
with Alite and its possibilities. Bulletin A-7 tells 
the story. It is free on request. Write for it today. 


U. S. STONEWARE 


AKRON 9, OHIO 
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PROPERTIES OF SMD 3700 





Tensile Strength, psi 6100 
Flexural Strength, psi 10,700 
Flexural Moduius, psi 450,000 
Notched !zod Impact Strength, 

ft Ib/in. 0.037 
Heat Distortion 
Temperature (264 psi), F 167 
Water Absorption (24 hr), % 0.05 
Rockwell L Hardness 103 


Permeability (760 mm pressure), 
ucm/100 sq in./24 hr 


Dry Air 12.4 
Dry Oxygen 32.0 
Dry Nitrogen 4.9 





same techniques that are used for 
other polystyrenes. Because of its 
nontoxic nature, it can be used in 
contact with food. 

The chemical resistance charac- 
teristics of SMD-3700, when com- 
pared with general purpose poly- 
styrenes, appears to be similar, 
but SMD-3700 is 10 to 15% less 
permeable to gases and water 
vapor than other polystyrenes. 


New Fibers from 
Isotactic Polymers? 


The new so-called isotactic poly- 
mers have molecular character- 
istics that make them well suited 
for use as fibers. The essential 
requirement for a fiber material 
is that it be capable of producing 
a very fine filament which com- 
bines strength and flexibility. To 
do this the material must consist 
of long-chain molecules which are 
more or less oriented along the 
axis of the fiber. Also, forces must 
exist between the individual mole- 
cules to 1) stop them from slip- 
ping and allowing the fiber to 
break, and 2) keep them in an 
oriented arrangement. 

J. W. S. Hearle, of the College 
of Technology, Manchester, de- 
scribed the nature of isotactic 
polymers and pointed out their 
suitability for fibers in the Dec 
56 issue of Research (British). 
The materials he discussed are 
those developed by G. Natta of 
Italy, and include isotactie poly- 


le. Wortb BesTos 


help you 


in the design and production of 


VIBRATION 


DAMPERS 
or 


SNUBBERS 


MOLDED 
FRICTION 
PARTS 


SPECIAL 
CLUTCH 
FACINGS 





TRANSMISSION 
LININGS 


<A 


@ World Bestos offers you more than 30 years’ engineering and 
manufacturing experience in the producion of molded friction parts. 
Chances are our immense resources and facilities can supply you with 
| molded parts and friction components—to meet your requirements— 
| at a savings in both time and money. 











@ Send your blueprints (or samples) for prices and delivery information to WORLD 
BESTOS, Industrial Products Section, New Castle, Ind., Phone: 2360. 
Write for free illustrated folder. 


DIVISION OF THE 


Firestone 


TIRE & RUBBER COMPANY 


WORLD BesTos NEW CASTLE, INDIANA 


Industrial and Automotive Brake Blocks and 
Linings ¢ Transmission Linings « Special Clutch 
Facings © Vibration Controls * Sheet Packing 








For more information, turn to Reader Service Card, Circle No. 382 
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you can get this 
brilliant finish 


directly on 






zinc die castings! 





No electroplating--no 
mechanical finishing! 

















brightens zine die castings by chemical 


polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get a brilliant, decorative finish 
directly on zinc die-cast parts... without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zine die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Plating Supplies” in your classified ‘phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 





For more information, turn to Reader Service Card, Circle No. 380 
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COMPARATIVE PROPERTIES OF FIBER 














Work of 
Tenacity,|Breaking/Rupture 
Material gm/ | Exten- | gm 
denier | sion, % | deni 
| 
Isotactic 
Polypropylene 9.3 31 1.6 
Nylon> 5.3 26 0.9 
High Tenacity 
Nylon 7.7 14 0.7 








aDensity: 0.92 gm per mil. 
bDensity: 1.14 gm per mil. 


mers produced from propylene, 
butylene, pentene, butadiene and 
styrene. 

Properties and uses 

Too little is known about these 
materials to make it possible to 
predict their behavior in detail, 
but, from the limited data avail- 
able, several advantages appear to 
stand out. The potential cost of 
isotactic fibers is relatively low, 
since they are all produced from 
raw materials that are much sim- 
pler and cheaper than those used 
to produce synthetic fibers cur- 
rently on the market. 

The accompanying table com- 
pares properties of some poly- 
propylene fibers, drawn in the lab- 
oratory by Natta, with those of 
two types of nylon fibers. Though 
the higher strength of polypropy- 
lene may be advantageous for 
some applications, the strength of 
nylon fibers is sufficient for most 
applications. However, this higher 
strength might make the material 
a competitor with nylon for 
hosiery. (It would make fine fila- 
ments easier to handle and could 
produce stockings more sheer than 
those currently on the market.) 

Polypropylene seems to be more 
extensible than nylon, though pre- 
stressing the fiber might reduce 
extensibility and would probably 
increase strength as well. Also, 
since the work of rupture is high, 
indicating an extremely tough and 
impact resistant material, the 
fiber should be suitable for tires 
and for heavy duty industria! 
uses. 

The material’s high electrical 
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OUTSTANDING 
CHEMICAL PROPERTIES 


igs 


OUTSTANDING 
PHYSICAL PROPERTIES 


VISTEX* with TEFLON ** 
Gasketing Material 


hes 


Another first for American! The 
exceptional thermal and chemical 
properties of Teflon are combined 
with low, cold flow characteristics 
to give you a gasketing material 
never before available. 


| RRA a DEFINITE 
REE SY Seats ECONOMICAL ADVANTAGES 


%. 


With thermal stability up to 420F. 
Vistex with Teflon eliminates un- 
desirable lateral plastic flow with ex- 
cellent stability to corrosive gases, 
liquids and virtually all chemicals 
at low and high temperatures. 

Vistex with Teflon, with tensile 
strength of 5,000 psi, has very high 
tear value, will not ravel or fray, 
has very good cutting properties. 
Seals with minimum pressure on 
polished or irregular surfaces. 

American’s engineering and re- 
search staff is prepared to supply 
you with complete data and product 
recommendations. Write today on 
your company letterhead. 


*VISTEX—Reg. Trade-mark of American Felt Company 
**TEFLON—Reg. Trade-mark of DU PONT for its Tetra- 
fluoroethylene resin. 


American Felt 
Company 


T MARK 





SALES OFFICES:’ New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, GENERAL OFFICES: 
Atlanta, Greenville, S$. C., Dallas, Boynton Beach, Fla., San Francisco, Los Angeles, Portland, San Diego, 24 GLENVILLE ROAD 
Seattle, Montreal.—PLANTS: Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.: Westerly, GLENVILLE, CONN + 
R. ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. . ‘ 


For more information, turn to Reader Service Card, Circle No. 494 
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MOLDED RUBBER & NYLON FABRIC 
INCREASES LIFE OF CARBURETOR DIAPHRAGM 


& ey) 








ACUSHNET PROCESS COMPANY 


MASSACHUSETTS 
eos Prectston Atolded RUBBER, SILICONES -“‘APCOTITE’’ BONDING 


Address all communications to 750 Belleville Ave., New Bedford, Mass. 


NEW BEDFORD, 


For more information, turn to Reader Service Card, Circle No. 488 
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IN MATERIALS 


resistance could be useful for in 
sulation applications, but it would 
be a nuisance in fiber processing 
because of retention of static 
charges. The material should be 
quite resistant to deterioration on 
exposure to air, light, water and 
microbiological organisms. 

Polypropylene has some disad- 
vantages: it has a softening point 
of only about 320 F, and it is diffi- 
cult to dye. 

What is ‘isotactic’? 

Isotactic refers to the geometric 
arrangement of side groups on 
individual chains of long-chain 
molecules. For example, a poly- 
styrene molecule consists of a long 
chain of carbon atoms with a 
bulky (benzene) ring of six car- 
bon atoms attached to every alter- 
nate carbon atom. Small hydrogen 
atoms complete the molecule. In 
conventional polystyrene, the bulky 
side-groups stick out ut random in 
different directions around the 
chain. In _ isotactic poiystyrene 
molecules these side-groups spiral 








Low temperature fasteners — 
Silicon bronze fasteners measuring 
1% in. in dia and 1% in. in length 
are being used to fasten sections of 
plastics radar domes set up in the 
Arctic Circle. Produced by Cleveland 
Cap Screw Co., 4500 screws, nuts 
and washers go into the assembly of 
one radar dome. The silicon bronze 
material was selected because of its 
resistance to corrosion and subzero 
temperatures, the ease with which 
it can be assembled under unfavor- 
able weather conditions, and its 
strength (imparted through cold 
heading). 











"HIDDEN Haws 
B in your products 
need detecting 7 


Every day brings new inspection problems to Picker 
for possible solution. More often than not, radiography 


(or fluoroscopy) can help. Here’s a typical week’s score... 


Makes no difference what you make or buy or sell... 
if it needs “‘seeing into’ for quality control, radiography 


(gamma or x-ray) can probably profit you. 


Talk it over with your local Picker representative * or write us 
outlining your problem and, if possible, sending typical samples. 


We'll make tests and tell you frankly whether radiography holds any 


promise for you. Costs you nothing fo find out... maybe 


it’s costing you a great deal right now NOT TO. 


* There’s probably o Picker district office near you (see local ‘phone book). 


- 


PICKER X-RAY CORPORATION 
25 South Broadway, White Plains, N. Y. 





yflug WK adorable. oud Lustoredy 
, 


For more information, turn to Reader Service Card, Circle No. 504 
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Bunting today covers a new area in the engineering 

and manufacture of bearings and machine parts. To the 
traditional line of Bunting Cast Bronze Bearings 

and parts is added up-to-date, soundly established 
facilities for engineering and manufacturing bearings 
and parts made of Sintered Powdered Metals. 


In an entirely new plant with the very latest 
equipment, Bunting now attains the position in the 


Sintered Powdered Metals field which it has long held 
in the field of Cast Bronze Bearings. 


A competent group of Bunting Sales 
Engineers in the field and a fully staffed 
Product Engineering Department put at 
your command, comprehensive data and 
facts based on wide experience in the 
designing and use of Cast Bronze and 
Sintered Powdered Metal Bearings and parts. 


Write for catalogs and your 
copy of the new 24 page Bunting 
Engineering handbook of 
Sintered Powdered products 
and their composition, 
manufacture and 
application. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 
For more information, turn to Reader Service Card, Circle No. 491 
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regularly round the main chain. 
each one being displaced 120 deg 
from its neighbor to form a sym. 
metrical molecule. 

Many of the physical properties 
of polymers, such as density, ar 
determined by the arrangement o{ 
the long-chain molecule. Wher 
side groups are bulky and ar. 
ranged at random, the molecules 
can not be as closely packed to 
gether as they can when the side 
groups are regularly arranged as 
in isotactic polymers. 

In practice, many polymer ma- 
terials consist of a mixture of 
regularly ordered crystalline reg- 
ions and less ordered or amor- 
phous regions. The crystalline 
regions provide the structure with 
rigidity, hardness and stability; 
the amorphous areas provide flexi- 
bility and they break up more 
easily, allowing the material to 
melt. The tendency to form a 
crystalline structure is increased 
when the forces of attraction be- 
tween molecules are strong, and 
when the molecules can _ pack 
closely together so that the forces 
between them can exert a greater 
effect. Thus isotactic polymers in 
general, have a higher degree of 
rigidity, hardness and _ stability 
than non-isotactic materials. 


New Magnetic Alloy 
Aids Miniaturization 


With the development by Bell 
Telephone Laboratories of a new 
magnetic alloy, substantial im- 
provements are now possible in 
magnetic amplifiers, switching 
and memory devices, and pulse 
and power transformers. Called 


PROPERTIES OF SUPERMENDUR 





Maximum Permeability 66,000 at 20,000 gausses 

Remanence 21,500 gausses 

Coercive Force 20.26 oersteds 

Saturation 4,000 gausses 

Core Losses Less than 6 w/hr at 
400 cps at a flux den- 
sity of 100,000 lines/ 
$q in. 





For more information, Circle No. 640 * 
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ermendur, the alloy is said 

have higher permeability and 

er hysteresis losses at higher 

ix densities than any material 

eviously available. 

The alloy—49 iron, 49 cobalt, 
and 2% vanadium—is produced in 

controlled atmosphere furnace. 
After melting, the alloy is sub- 
iected to a prescribed schedule of 
rolling and heat treatment in a 
magnetic field. The material is 
claimed to be so malleable that it 
ean be cold rolled from 0.090 in. 
to 0.0003 in. without intermediate 
anneals and without losing duc- 
tility. 

Power transformer cores of 
0.004 or 0.002-in. Supermendur 
tape can provide an output more 
than 30% greater than compara- 
ble grain-oriented silicon steel 
cores (the best previously availa- 
ble material). As a result core 
size and weight can be reduced 
as much as 30% for the same 
output. This makes the material 
especially suitable for applications 
where miniaturization is desired. 


Hardwood Laminate 
for Table Tops, Dies 


A hardwood laminate, called 
Benelex 30, has been introduced 
by Masonite Corp., 111 W. Wash- 
ington St., Chicago 2, Ill., for use 
as jigs, fixtures, dies, patterns, 
templates, table tops and forms. 
Bonded together with resorcinol 
adhesives, the hardwood laminates 
are easy to shape, saw, drill and 
paint. They are available in thick- 
nesses ranging from % to 114 in. 


Polyurethane Foam 
Is Fast Curing 


Chase Chemical Corp., 3527 
Smallman St., Pittsburgh 1, Pa., 
has developed a two-component 
Polyurethane foam system that 
cures without the use of external 
heat or pressure. According to the 


For more information, Circle No. 537 > 





PHOTO - COURTESY CLEVELAND WORM AND GEAR CC 


The part illustrated above will become a component of the complete: 
product — will not become a reject — BECAUSE IT IS A FORGING 

You get effective machinability because forgings are dense, homogenou 
metal, free of porosity and other flaws. Forgings start with forging qualit 
metal which is improved by the forging process. This fact also offers advan 
tages in heat treating and welding. 

If you are experiencing a costly reject rate, find out how forgings wil 

help you. Call in a forging engineer, and also send for the booklet 

| offered below to learn the economies that can be gained by th: 

7 use of forgings in your product. 


@ 
closed-cio oye in 
Reduce your cost by 


using forgings. Send 
for booklets, [_] ‘What DROP FORGING ASSOCIATION 

is a Forging?’’ and 

(_] “Management Guide Dept. MM, 419 S. Walnut St., Lansing, Mich. 

to the Use of Forgings.” > = 


> 


for metal 
you can trus' 
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K from pages 6 and 7 of our new General Catalog. No. 3354-G 


— and there's lots more useful information about high alloy castings in our 
up-to-date catalog describing Duraloy Service. SEND FOR YOUR COPY. 


As one of the pioneers in both static (1922) and centrifugal (1931) high alloy 
castings, we have a wealth of experience to focus on your high alloy casting 
problem. Send for our catalog, study it, and then let us help you get the best 
alloying combination to solve your corrosion, high temperature and/or 
abrasion problem. 


THE DURALU Y COMPANY 


OFFICE AND PLANT: Scottdale, Pa 
EASTERN OFFICE: 12 East 4lst Street, New York 17.N.Y 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich 
CHICAGO OFFICE: 332 South Michigan Avenue 


For more information, turn to Reader Service Card, Circle No. 581 
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company, a 2 lb-per-cu-ft block 
foam will set in 5 min and cure 
in 10 min at room temperatures 
by using Nafil AR Resin and Naf] 
HM Catalyst. The quick curing 
properties of the two component 
system are said to make it an 
ideal material for molding or cast- 
ing on a production line. 

It is claimed that the new sys- 
tem produces an extremely tough 
material that can be handled, 
coated and packaged 10 min after 
mold removal without rupturing 
the cells or deforming the foam. 
The cured foam is recommended 
for insulation, structural rein- 
forcement, sound deadening, pot- 
ting and void filling. 


Stainless Steel Pipe 
Has High Strength . 


Finished lengths of tubing and 
pipe, up to 20 ft, 6 in. in length, 
are now available in two corrosion 
resistant stainless steel grades 
from Carpenter Steel Co., Alloy 
Tube Div., Union, N. J. The stain- 
less steels are called Alloys B and 
C. Alloy B is a _nickel-molyb- 
denum-iron alloy that is said to 
resist concentrated hydrochloric 
acid at all temperatures, boiling 
sulfuric acid, phosphoric acid and 
wet hydrogen chloride gas. 

Alloy C is a nickel-molybdenum- 
chromium-iron alloy that resists 
aqueous solutions of halogen salts, 
nitric acid, acid solutions of fer- 
ric and cupric salts, and acetic, 
formic, sulfurous, hydrochloric 
and phosphoric acids. 

Carpenter is also supplying 
tubing and pipe made of a pre- 
cipitation hardenable chromium- 
nickel steel called Alloy 17-7PH. 
The steel is recommended for 
parts requiring abrasion resist- 
ance and high tensile strength. 
In the hardened condition (TH 
1050) the steel is said to have 
higher mechanical properties than 
any of the chromium-nickel stain- 
less steels. Tensile strength of 
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Finding a wear-resistant coating for turbine 
engine shaft seals posed a serious problem 
for an aircraft engine manufacturer. Even 
the hardest alloys were subject to fretting 
corrosion and had to be replaced after a few 
hours of service. 

This fretting-corrosion problem was 
solved by having the bearing surface of the 
seal Flame-Plated by LINDE. By this special 
detonation process, particles of tungsten 
carbide are literally blasted onto almost any 
metal surface. Most important, the tempera- 
ture of the part being plated never exceeds 
400° F., so there is little chance that the base 
metal will warp or that its metallurgical 
properties will be changed. Flame-Plated 
tungsten carbide coatings can be applied in 













Flame-Plating 
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ay 
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thicknesses from .010 
to .002 inches. Coat- 
ings can be used in the 
as-coated condition 
(125 microinches 


rms) or ground and 





lapped to a 0.5 micro- 
inch finish. 

If your design involves metal parts subject 
to extreme wear, heat, or fretting corrosion, 
perhaps Flame-Plating can eliminate some 
or all of your “headaches”—or make possible 
some completely new idea. 

To find out, write us about your wear prob- 
lem or request a free copy of LINDE’s book- 
let, “Flame-Plating,” F8065. Address Flame- 
Plating Department. 











LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street UCC New York 17, New York 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 
The term “LINDE” is a registered trade-mark of Union Carbide and Carbon Corporation 
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ROOV-PIN’S onIGINAL DESIGN 


Because the original design of the Groov-Pin was funda- 
mentally perfect, they have been in use, in essentially 
their present form, for more than a quarter of a century. 
A large number of prominent American manufacturers 
have taken advantage of the opportunities they afford 
for substantial savings in manufacturing and mainten- 
ance costs, design simplification and customer satisfaction. 


The Groov-Pin is a cylindrical metal pin (usually cold- 
rolled steel) cut from bar or coil stock. Longitudinal 
grooves are rolled or pressed into the body to deform 
the stock within controlled limits, When the Groov-Pin 
is forced into a hole of correct diameter, the constraining 
action of the wall causes the displaced material to flow 
back and make a locking fit within its elastic range. 


Groov-Pins are assembled in straight drilled holes. No 
tapping, reaming, peening or milling are required. They 
can be driven by hand hammer, air cylinder or hydraulic 
press. 


Send for samples and descriptive folder. 
Also manufacturers of Tap-Lok Inserts. 
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1123 Hendricks Causeway 


For more information, turn to Reader Service Card, Circle No. 547 


MATERIALS & METHODS 


Some things just can’t 
he improved upon 





GROOV-PIN CORPORATION 





Ridgefield, New Jersey 








the hardened steel is 200,000 ps 
and yield strength is betwee 
180,000 and 190,000 psi. Annealed 
tubing and pipe made from this 
alloy are readily bent, formed 
drawn, welded, brazed and ma 
chined. All tubular forms of 
Alloy 17-7PH are supplied in the 
annealed condition. 


How to Select and Use 
Aircraft Materials 


Ninety-four technical papers 
featured the 25th annual meeting 
of the Institute of Aeronautical 
Sciences held in New York City a 
few months ago. A number of 
papers were concerned with the 
selection and use of materials for 
present and future high speed air- 
craft. 

Radiation resistance 

Of particular interest was a 
paper given by Capt. A. J. Mione 
of Wright Air Development Cen- 
ter on the use of materials in a 
nuclear environment. Capt. Mione’s 
paper presented data on the effects 
of nuclear radiation on crystal- 
line and noncrystalline structures. 
(For more information on select- 


Radiation has very little effect on 
metallic crystalline structures (top) 
as compared with nonmetallic struc 
tures (bottom). 









































] YOM AND) og: - improved performance 


with Westinghouse 


insulating materials 


Proven in over 100 Million Applications 
And here’s what they can do for you... 


The Westinghouse line of flexible insulat- 
ing materials satisfies every electrical 
insulating need. More important, this 
complete line of flexible insulation, tapes, 
resins and varnishes has been proven in 
over 100 million original equipment 
applications! 


e Silicone glass materials where tough 
Class ‘‘H’’ heat-resistant products of 
high dielectric strength are required... 


Sturdy, resilient bias-woven tapes where 
tight bonding over irregular surfaces 
and contours is necessary ... 


New Epoxy resin-treated tapes to elim- 
inate wrapping voids, provide a high 
dielectric strength in the Class ‘‘B”’ tem- 
perture range... 


Pressure-sensitive silicone glass tapes, 
where good bonding to metal or itself is 
required in the Class ‘“‘H’’ range... 


A host of cambric, paper, asbestos, can- 
vas, glass and combination materials 

more than 60 in all—-to meet a wide 
variety of insulating requirements... 


And a complete line of quality varnishes 
and resins meeting rigorous U.S. Navy 
specifications... 


In all, there are over 100 different 
Westinghouse insulating materials that 
have been field proven for your special 
requirements. 


Why not call your nearest Westinghouse 
office today or fill in the coupon below for 
complete information. J-06640 


you can BE SURE...1F ITS 


Westinghouse 


. ; : M & M 5-57 
Westinghouse Electric Corporation 


MICARTA Division, Trafford, Pa. 


Plase send me your Leadership Line Catalog 
on Westinghouse insulation, tapes, resins and 
varnishes. 


ae 
i) —_ 
COMPANY~_ 
ADDRESS___ 

CITY 


more information, turn to Reader Service Card, Circle No. 535 
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Investment castings 


4 ounce to 30 pounds...up to 12 inches in length 


... 160 ferrous and nonferrous alloys 


Precision Metalsmiths makes them all—a million pieces for your 
production or a few at a time, as you develop a product. Pictured 
above are some of the investment castings we’re making regularly. 

Cast to close tolerances and accurate in details, such parts 
require surprisingly little finishing. Expensive pre-assembly 
machining is avoided, since complicated parts are produced as 
single units. We do the assembling with expendable patterns. 

Send for the free book, “Pour Yourself an Assembly’’, describ- 
ing this time-saving method. Precision Metalsmiths, Inc., 1077 
East 200th Street, Cleveland 17, Ohio. 


pour yourself an assembly with 


PRECISION METALSMITHS, Inc. 


Investment Castings 


For more information, turn to Reader Service Card, Circle No. 469 
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Courtesy Aluminum Co. of America 


Multi-jet seaplane, capable of 
traveling at speeds of 600 mph, de- 
mands highly oil and heat resistant 
rubber parts for its fuel, hydraulic 
and lubricating systems. 


ing radiation resistant materials, 
see M&M, Aug ’56, 121). 

In order to protect the crew of 
an atomic powered plane, mate- 
rials must be resistant to beta 
rays, neutrons and gamma rays, 
yet must be light enough so that 
the plane can get off the ground. 
Since few materials can currently 
withstand such high levels of ra- 
diation, a compromise between 
shield weight and radiation levels 
is required in design. 

To develop radiation resistant 
materials, the atomic structures 
of matter must be considered. For 
instance, metallic crystalline struc- 
tures (see drawing) are distinc- 
tive in that the bonds that hold 
the individual atoms together are 
extremely strong and difficult to 
rupture. When a metallic struc- 
ture is exposed to atomic radia- 
tion, the only effect noticeable is 
a moderate amount of heating, the 
normal result of adding energy to 
a crystalline system. 

How materials perform 

On the other hand, noncrystal- 
line structures, such as rubber, 
plastics, adhesives, fabrics and 
electrical insulation, built from 
the chemistry of carbon and hy- 
drogen, differ radically in crystal- 
line structure from the metals 
(see drawing). The atoms which 
bind these materials together can 
be disrupted by the addition of 
energy to the system and rupture 
of the atomic bonds results in 4 
complete change of the molecular 
structure of the material. Thus, 
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Core of this tire-curing mold is a center cylinder as- 
sembly. This unit moves diaphragm and ring, and 
strips the cured tire from the bottom half-mold as the 
press opens. With each stroke of the stainless steel 
piston within the bronze cylinder, the piston ring, made 
of Armco 17-7 PH Stainless, scrapes the inside of the 
cylinder free of foreign matter. 
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Where ordinary steel failed --- 
Part made of Special Armco Stainless 
Fights Rust and Wear--Lasts Longer 





Corrosive combinations of steam and sulfur compounds 
made short work of carbon steel scraper rings previously 
used in tire-curing presses like this one. 

Now, according to the press manufacturer, service life 
of the scraper ring is “excellent.” The reason: Armco 17-7 
PH Stainless Steel is now specified. 

Here’s why rings made of this special precipitation hard- 
ening stainless steel last longer. 

. .. Resistance of 17-7 PH to wear and corrosion is much 
greater than that of carbon steel. 

... 17-7 PH rings are extra hard and tough—resist wear 
from continual action against cylinder walls. 

In addition, ability of this special steel to resist distor- 
tion in heat treating helps assure accurate dimensions in 


this close-fitting part. 


Problem-Solving Pair 
Armco 17-7 PH and its companion precipitation hardening 
grade, Armco 17-4 PH, are unique among the stainless 
steels. Parts can be finish-fabricated from these special 
steels in the annealed condition, then given high strength 
and hardness by simple heat treatment. 17-7 PH is pro- 
duced in sheet, strip, plate, bar and wire; 17-4 PH in 
billets, bar and wire. 

For full information about these Armco Precipitation 
Hardening Stainless Steels, just write us at the address 
below. 


Armco Steel 
— "5 Corporation 


\//® f 1027 Curtis Street, Middletown, Ohio 


SHEFFIELD STEEL DIVISION * ARMCO DRAINAGE & METAL 
PRODUCTS, INC. * THE ARMCO INTERNATIONAL CORPORATION 


For more information, turn to Reader Service Card, Circle No. 472 
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new glamour inthe kitchen 


with NICKELOID METALS 


Pre-Plated Metals Offer Design Freedom, Production Savings! 


j= 


























Beautiful, easy-to-clean built-in range by Oakland Foundry, Belle- 
ville, Ill., features Nickeloid pre-plated chrome steel, satin finish, 
for door panels, oven, burner inserts, control panel and hood. 


More Than A Metal-—It’s A Method 


Oakland Foundry, Belleville, Ill, a leading 
manufacturer of electric ranges, puts it this way: 
“We were unable to fabricate the alternate ma- 
terial without new tooling. Nickeloid Metals have 
increased our production, reduced rejects and 
lowered the costs of our product”. 


If you are caught between increasing manu- 
facturing costs and the constant consumer de- 
mands’ for new and improved products, consider 
Nickeloid Pre-Finished Metals. An extremely 
versatile design material, they fit right in with 
standard production techniques, without major 
retooling — lower manufacturing costs and equip- 
ment investment because they require no clean- 
ing, post-plating, polishing. You just fabricate 
and assemble — and save! 


Choose from beautiful, durable finishes of 
chrome, nickel, copper or brass on steel, zinc, 
copper, brass and aluminum. Sheets, strips, coils. 


SEE NICKELOID—BOOTH 1307 
Design Engineering Show 
New York Coliseum—May 20-23 


AMERICAN NICKELOID CO. 
PERU 6, ILLINOIS 


For more information, turn to Reader Service Card, Circle No. 432 
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nuclear reactions cause _ sever; 
damage to organic structures by 
essentially changing the chemica] 
nature of the molecules. The 
effects of nuclear radiation on 
organic materials are listed below. 

Elastomers: Natural rubber ap- 
pears to withstand nuclear radia- 
tion better than any of the syn- 
thetics. 

Plastics: Teflon, which is an ex- 
cellent insulating material and is 
stable, inert, and fairly tempera- 
ture resistant, deteriorates very 
rapidly when exposed to nuclear 
radiation. 

Reinforced Plastics: Glass rein- 
forced phenolic, epoxy and poly- 
ester resins show reasonable radi- 
ation resistance as a group. 

Adhesives: Structural adhesives 
show fair resistance to radiation. 

Synthetic Fabrics: Of the syn- 





Synthetic fiber bags—Dacron and 
Orlon felt bags are being used in 
place of conventional felt bags in 
taconite dust collecting units. Each 
unit, containing 12 dust collecting 
bags, is capable of clearing the at- 
mosphere of about 1000 lb of dust 
an hour. Taconite dust, formed by 
crushing huge slabs of iron-bearing 
rock, is nearly as abrasive as dia- 
mond dust. Despite this abrasive- 
ness, the synthetic fiber bags have 
operated continuously since 1955. In 
addition, the synthetic bags are said 
to be dimensionally stable in the 
presence of moisture and are able 
to withstand the extremely abrasive 
conditions of wet taconite dust. 
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A sample of oval wire is checked 
( for accuracy by an inspector as 
he studies the image, here magni- 
fied 20 times, on an optical 
comparator. 





This battery of continuous, wet- 
drawing machines is typical of 
our new facilities for producing 
fine wire. Note that the machine 
in the foreground is spooling fine 
wire as it comes off the block. 








Shaped wire 
and fine wire — 
Bethlehem specialties 


There’s nothing ‘‘run of the mill” in making shaped and fine 
wire. That’s why we have expanded and re-grouped a special 
division of our rod and wire mill at Johnstown, Pa. It’s our 
Fine and Specialty Wire Department,”’ in which we now 
have a variety of brand-new equipment of the most modern 
design. It’s our latest step towards specializing in the making 
of fine, flat, and shaped wire. 

We're now drawing fine wire to sizes as small as 0.007 in. 
(40 gage). And we can furnish fine wire with liquor, white- 
liquor, coppered, and other finishes, including redrawn beth- 
anized—electrolytically coated with 99.9-per-cent pure zinc. 
We have the equipment to offer fine wire in a wide range of 
spool sizes. And we have the heat-treating facilities, drawing 
blocks, and other equipment to provide a wide variety of 
tempers and physical properties. 


BETHLEHEM 


For more information, turn to Reader Service Card, Circle No. 521 









We regularly make flat, square, octagon, hexagon, oval 
and an increasing number of other shapes. Shaped wire offers 
many advantages to the fabricator. For example, oval wire 
has more surface than round wire of the same cross-sectional 
area. This feature, for example, is useful in reinforcement 
applications where the greater surface area improves cohesion 
between the material to be reinforced and the steel wire itself. 

We've never been in such a good position to offer prompt 
delivery of shaped and fine wire in production quantities. 
The nearest Bethlehem sales office will give you the details. 
And you can be sure that our people in the mill, as well as in 
the sales office, will work with you all the way. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Looking ahead with FORD 
and PORUS = KROME 


Mii, dh: 


? 


FORD’S experimental free piston 
gassifier has PORUS - KROME plated 


cylinder bores ..... in engine and 


compressors. 


TOMORROW'S automotive 
power may be here today in 
Ford’s free piston gassifier. 


That’s Design Engineering’s job 
.. . to look and plan ahead... 
to build Now for the future. 


When Ford engineers were de- 
signing this gassifier, excessive 
piston speed and attendant 
friction dictated the selection of 
the most wear resistant material 
on the cylinder bores -- to with- 
stand punishing abuse. 


That’s where Van der Horst 
entered the picture. 


Van der Horst Corporation’s 
extensive plating know - how, 
quality craftsmanship and their 
patented Porus - Krome process 
for plating porous chromium 
made the company first choice. 


This is another example of Van 
der Horst’s engineered plating 
services -- designed to solve 
problems involving wear, cor- 
rosion and abrasion. 


? 

Whatiz PORUS 2 KROME ¢ Porus-Krome is to 
chromium as stainless steel is to steel--a processed 
improvement of a basic material specifically designed 
to meet the demands of a special application. Porus- 
Krome has ALL the superior physicals of chromium 
PLUs an affinity for lubricants. 


For more detailed information on PORUS-KROME, 
write Van der Horst Corporation, 1666 East St., 


Olean, New York. 


TERRELL, TEXAS 
LOS ANGELES, CALIFORNIA’ 


HILVERSUM, HOLLAND 
*SparTan Engineering 


West Coast Affiliate 


OLEAN, NEW YORK 
CHICAGO, ILLINOIS 


For more information, turn to Reader Service Card, Circle No. 632 
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thetic fabrics, Dacron appears { 
be the most resistant to radiatio) 


Elastomers for aircraft 
Applications for elastomers j 

high speed aircraft were dis 
cussed by Captain Martin H. 
Brewer of the Air Research and 
Development Command. Capt. 
Brewer stressed the need of new 
polymers for use in aircraft fuel. 
lubricating and hydraulic systems, 
For example, high energy fuels 
used in high speed aircraft cause 
commercially available elastomers 
to swell almost immediately. In 
some cases the amount of swel] 
may reach 100% within 24 hr. 


Rocket fuels 

Solid and liquid rocket propel- 
lants which are used in high 
speed, high altitude missiles are 
extremely detrimental to most 
organic materials, including elas- 
tomers. Most elastomers are se- 
verely degraded by many of these 
liquids in a very short time. More- 
over, other potential fuels, such as 
fluorine, liquid oxygen and hydro- 
gen, create even more difficult 
problems due to the corrosive na- 
ture of the fuels and the extreme 
low temperatures involved. 


Hydraulic fluids 

Hydraulic systems on aircraft 
incorporate a wide variety of rub- 
ber products. Silicone oils, for ex- 
ample, convert most rubbers into 
a material closely resembling the 
consistency of a bowling ball. In 
a like manner, the lubrication sys- 
tem of jet engines presents a 
number of elastomer problems. 
Recent tests have shown that all 
available hose, with the exception 
of the new Teflon lined hose, is 
rapidly deteriorated by exposure 
to new synthetic-base lubricants. 


Elastomers research 

To obtain elastomers with im- 
proved oil resistance and thermal 
stability, Capt. Brewer stated that 
the Air Research and Develop- 
ment Command has initiated a 
long range research program in 
three areas — fluoroelastomers, 
modified silicones and inorganic 








0.M. Scott & Sons 
selects Monarch Permanent Mold Castings 


for more casting value per dollar 


In the words of O. M. Scott & Sons, famous for lawns, “We have 
been dreaming for 20 years of producing the perfect lawn mower. 
We have spent the last five years designing the Silent Scott®.” 
The result is a new concept in lawn mowers, underwritten by 
their five year unconditional warrantee. Look for it at your 
neighborhood garden or hardware store. 


Monarch Aluminum Velvaglaze® permanent mold castings are 
used for the 6 major parts of the assembly. The main reasons 
are strength, durability, performance and appearance. Monarch’s 
ability to provide a ‘‘one-source”’, non-competitive analysis of 
all practical production casting methods contributed to the 
effectiveness of Scott’s design. This same practical approach in 
your next development program can help you to obtain better 
end-products at lower factual end-costs. 


® Silent Scott is a Trade Mark of O.M. Scott & Sons. ® Velvaglaze is a Trade Mark of 


MONARCH ALUMINUM MFG. COMPANY- 9205 DETROIT AVENUE—CLEVELAND 2, OHIO—OLympic 1-1700 
MANUFACTURERS OF: Aluminum Permanent Mold Castings * Zinc Die Castings * Aluminum Die Castings * Exclusive 
Velvaglaze Finishing * and Spectraglaze, colorful Porcelain Enamel on Aluminum Permanent Mold Castings. 





The 6 major castings are 
Velvaglazed®—a natural 
lustrous aluminum, mar- 
resisting finish. 
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ALUMINUM 
PIONEERS IN CASTING PROGRESS 
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Aluminum heat exchanger 
parts are fluxed and brazed 
at the same time in this 50KW 
Ajax’ salt bath furnace. Lo- 
cated at the Trane Company, 
LaCrosse, Wisconsin, the Ajax 
furnace brazes completed units 


in a matter of seconds. 


‘ 
) 
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FASTER, BETTER BRAZING 


for ALUMINUM ASSEMBLIES 


Dip brazing boosts output... cuts costs... 
assures fast, sound brazes to close tolerances 


Dip brazing in Ajax Electric Salt Bath Furnaces 
puts the fabrication of aluminum assemblies— 
even highly complicated ones—on a low cost mass 
production basis. 


Assemblies are preheated to 1000°F. then 
immersed in the molten salt where all joints are 
brazed quickly and simultaneously. Distortion is 
minimized because assemblies are heated uni- 
formly by conduction. Thus, polished surfaces, 
often difficult to heat by radiation, offer no prob- De 
lem. Moreover, extremely close temperature , 
control, inherent with the salt bath method, electric 
eliminates the possibility of overheating. SA LT 
BATH 


Clean, fast, high quality brazes to uniformly 
close tolerances are assured. 
furnaces 


AJAX ELECTRIC COMPANY 


906 Frankford Ave., Philadelphia 23, Pa. 
Associates: Ajax Engineering Corp., Ajax Electrothermic Corp. 


REPRESENTATIVES 


ARLINGTON, TEX.: T. E. Nicklas Company, 1015 Inwood Drive, P.0. Box 92—Crestview 4-7139 
ATLANTA 9, GA.: C. B. Rogers Associates, 1000 Peachtree St., N.E., V.0. Box 7086—Station C—Trinity 5-8196 
BALTIMORE 15, MD.: Edward R. Talone, 4313 Elderon Ave.—Forrest 7-6799 

CLEVELAND 13, OHIO: Anderson-Bolds, Inc., 2012 W. 25th St.—Prospect 1-7112 

DENVER 2, COLORADO: E & M Equipment Co., 2415—15th St.—Glendale 5-3651 

DETROIT 35, MICH.: J. E. Bullock, 19449 James Couzens Hwy.—Broadway 3-1211 

ELMHURST, ILL.: 0. M. Haseltine, 129 N. York St.—Terrace 2-7107 

GLENSIDE, PA.: John P. Clark, Jr., 124 E. Easton Rd.—Turner 7-1776 or 1777 

GOSHEN, OHIO: Ralph D. Hawkins, Box 196—Parkway 1-6444 

HAMDEN 18, CONN.: Joseph M. Halloran, 63 Mowry St.—Chestnut 8-3069 

LOS ANGELES 22, CALIF.: A. W. Nash, 2112 S. Atlantic Blvd.—Angelus 9-7304 

MOUNTAIN LAKES, N. J.: Roger Stuart Brown, 7 Point View Place—Deerfield 4-0578 

NASHVILLE 4, TENN.: H. R. Miles & Assoc., 2508 Franklin Rd.—Cypress 2-7016 

NEW YORK 6, N. Y.: Roger Stuart Brown, 136 Liberty St.—Rector 2-9638 

ORINDA, CALIF.: George H. Thurston, 1 states Court—Clifford 4-5411 

PITTSBURGH 22, PA.: McQuiston & Gibson, 310 Renshaw Bldg.—Atlantic 1-3721 

SEATTLE 4, WASH.: H. E. HARTLEY, 230 Hudson St.—Mohawk 7120 

TONAWANDA, N. Y.: A. C. Towne, Jr., Charles Percival, Jr., 1456 Niagara Falls Blvd.—Amherst 1468 


For more information, turn to Reader Service Card, Circle No. 362 
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polymers. In the field of fluor 
elastomers, a fluorinated polyest« 
rubber has been developed that js 
suitable as a fuel resistant rubber 
for applications in the tempera. 
ture range of —65 to 300 F. 

Silicone rubber is being modi- 
fied by adding fluoroalkyl groups 
in the side chains of the silicone 
molecular structure. This addition 
should improve its poor fuel and 
oil resistance yet make it useable 
at both high and low temperature 
extremes. In the inorganic poly- 
mer area, several systems are 
under investigation; they are or- 
gano-metallic and organo-metalo- 
idal systems. 


Weapon systems 

Another paper given during the 
conference was concerned with the 
selection and use of materials for 
high altitude, high speed missiles, 
such as the intercontinental ballis- 
tics missile. Before these missiles 
can get off the ground and pene- 
trate outer space, many material 
problems must be overcome. Pos- 
sible solutions to some of these 
problems were discussed by H. C. 
Sullivan, of Wright Air Develop- 
ment Center. 

Mr. Sullivan finds that one of 
the most serious problems in the 





Slag pot—tThis huge slag pot has a 
capacity of 480 cu ft and weighs 
47,000 lb. Claimed to be one of the 
largest pots ever made, it is one 
solid casting —including the flat 
bottom and three trunnions on 
either side. It was made by Blaw- 
Knox Co. 
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Official Navy photograph 


A BALDWIN TESTING MACHINE 
WAS USED TO FRACTURE THE ANCHOR CABLE 
al OF A CARRIER 


the For the best in testing, see Baldwin first 




























Philadelphia Navy Yard’s 5-million-lb. Baldwin BTE Universal 
Testing Machine was used to actually fracture a link similar to 
those in the anchor cable of the U.S.S. Forrestal, newest giant 
carrier. The Navy has long recognized the importance of testing 
in its continuing research and development program. In this, 
Baldwin plays an important role. 

For precision performance in production and quality control 
testing in the shop, or for research testing in the laboratory, 
Baldwin offers a complete line of testing equipment. The BTE 
universal testing line, for example, includes many models, stand- 
ard, semistandard, and specially engineered. Capacities run as 
low as 10,000 lb. maximum capacity, as high as 5 million Ib. 

Whatever your testing problem, compression, tension, creep, 


See 





aS a fatigue, impact or torsion, bring it to Baldwin. Or write today and 

a ask to have a Baldwin representative call on you. 

one 

BALDWIN :- DIMA: HAMILTON >» 
aw- Electronics & Instrumentation Division 





Waltham, Mass. .. Ly 
Testina machines « SR-4® strain qagaes « Transducers 


For more information, turn to Reader Service Card, Circle No. 394 
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SAVINGS 
$4.25 


PER THOUSAND 


over machine method 
cost 


SAVINGS 
$12.35 


PER THOUSAND 


over machine method 
cost 


SAVINGS 
36.80 


PER THOUSAND 


over machine method 
cost 


COLD-HEADING 


SAVES YOU MONEY ON JOB-DESIGNED 
SMALL PARTS AND FASTENERS 


Cold-Heading is the most versatile, most economical method 
for producing your fasteners and small parts. These case 
histories are typical of thousands of money saving jobs 
we've done for our customers. May we quote on your re- 
quirements? Write today for the Hassall Catalog. 


John Hassall, Inc.,P.O. Box 2174 Westbury, Long Island,N.Y. 


Hassall 


NAILS, RIVETS, SCREWS ; 
AND OTHER COLD-HEADED Ha 
FASTENERS AND SPECIALTIES 


For more information, turn to Reader Service Card, Circle No. 615 
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development of materials for his 
altitude, high speed missiles 
the lack of thermophysical data on 
ferrous, nonferrous and nonmetal- 
lic materials. Little can be accom- 
plished in thermodynamic calcula- 
tions, heat transfer theory, or 
even predicted physical properties 
of materials unless their specific 
heat, thermal conductivity, den- 
sity and thermal expansion prop- 
erties are known at the tempera- 
tures in which they are to operate. 
For instance, the high specific 
heat properties of magnesium 
make it a choice over and above 
titanium and aluminum as an air- 
craft material. The same is true 
for copper because its thermal 
properties are much better than 
its mechanical properties. 
Emissivity of material 

Another important thermophys- 
ical property to consider in mis- 
sile design is “emissivity of ma- 
terial,” which was no more than a 
physics laboratory specialty a few 
years ago. Emissivity of material 
is the ability of a hot surface to 
radiate energy. At high altitudes, 
because of the lack of air mole- 
cules, this ability of a material to 
radiate energy becomes a primary 
method of heat transfer; surfaces 
facing the sun become extremely 
hot and surfaces shaded from the 
sun become extremely cold. The 
transfer of energy between these 
two widely separated energy sur- 
faces becomes an important con- 
sideration in surface treatment, 
surface condition and composition 
of material. 

In addition to the papers sum- 
marized above, other papers given 
at the conference were concerned 
with problems in aircraft mate- 
rials utilization; aircraft lubri- 
cants and hydraulic fluids; and 
materials approach to advanced 
weapon systems. 

See page 126 for article on air- 
frame materials and_ aircraft 
power plant materials adapted 
from two papers presented at the 
IAS meeting. 

(more What’s New on p 226) 
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with a lift from 


FRASSE stock tubing! 





Faced with an almost impossible delivery deadline, the 
maker of this hydraulic elevator needed a 6” OD ram 
and a 5” OD ram to telescope. Then too, he knew that 
final sizing would consume valuable time. With Shelby 
seamless tubing specified —and speed essential... he 
put in a hurried call to Frasse. 


Frasse not only made delivery immediately from 
stock—but was able to select, from commercial tolerance 
material, two tubes so close to final size that only minor 
honing and turning were necessary. This lift from 
Frasse stock tubing enabled the elevator to be com- 
pletely installed, approved...and in operation, days 
sooner than had been anticipated. 

















Tubing stocks at Frasse are in good supply — and 
quick Frasse delivery helps you get jobs done faster. 
So, depend on a dependable tubing source — call Frasse 
whenever you need mechanical tubing, stainless tubing, 
hydraulic and pressure tubing, centrifugally spun tub- 
ing —or even a bit of assistance from Frasse tubing 
specialists. They’ll be happy to work with you on any 
problem involving a tubular product. 


Courtesy: 
Industrial 
Service Co. 
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Seamless and Welded Mechanical Tubing 
Pressure, Condenser and Hydraulic Tubes 
Stainless Tubing, Seamless and Welded 
Stainless Pipe, Valves and Fittings 
Aluminum Tubing, Pipe and Fittings 
PVC Plastic Pipe, Valves and Fittings 
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Peter A. Frasse & Co., Inc. 
New York 13, N. Y. Philadelphia 29, Pa. Buffalo 7, N. Y. Syracuse 1, N. Y. Hartford 1, Conn. 
17 Grand St. 8911 Wissahickon Ave. P.O. Box K, Station B P.O. Box 1267 P.O. Box 1949 
WaAlker 5-2200 BAldwin 9-9900 BEdford 4700 HOward 3-8655 JAckson 9-6861 
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CHROMALLOY PROCESS COMBATS: 
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UNTREATED CHROMALL 


Low carbon steel, tested in gas flame to 1800°F for 24 hours. Expanded metal 
radiants used in gas range broilers. A leading appliance manufacturer has replaced 
stainless steel radiants with CHROMALLIZED mild steel at a saving of 26%. 


Chromallizing diffuses chromium into the surface of ordinary 
iron and steel parts to provide the corrosion and heat resistance of 
stainless steel, and the wear resistance of chromium carbide. The 
chromium diffuses uniformly into all recesses, threads and even into 
blind holes. The case formed is integral with the base steel so that it 
can’t peel, chip or flake. 


Since Chromallized ordinary steels may be substituted for 
expensive or hard to work materials, substantial savings may be 
realized in the cost of materials, machining or forming. 


Chromalloy Corporation is in full production, serving 
customers in many industries by custom CHROMALLIZING their fin- 
ished parts or sub-assemblies. Facilities are available for processing 
your sample parts and for development work. 


Send For Free Technical Bulletins 


on 
Heat Resistance 
Wear Resistance 

Corrosion Resistance 


‘hromalloy 


CORPORATION 
450 TARRYTOWN ROAD ¢ WHITE PLAINS, NEW YORK 
Telephone: WHite Plains 6-0020 


For more information, turn to Reader Service Card, Circle No. 376 
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Polyethylene block makes a light 
er weight shield for atomic reactors 
than lead. 


Polyethylene Block 
Used as Atomic Shield 


A 40-lb block of polyethylene, 
believed to be the largest molded 
shape ever produced from linear 
type polyethylene, is being used 
as a replacement for lead shields 
used in atomic reactors. Produced 
by American Agile Corp., Maple 
Heights, Ohio, the block measures 
10 x 12 x 9 in. and is said to be 
entirely free from voids. 


Coated Insulation 
Is Heat Resistant 


A heat resistant, silicone coated 
insulation, called T-9278, has been 
developed by Westinghouse Elec- 
tric Corp., Micarta Div., Trafford, 
Pa. Said to approach the heat re- 
sistant requirements of Class “H” 
silicone materials, the insulation 
is made of flexible, straight weave, 
continuous filament glass fabric 
coated with a modified silicone 
resin. 

The material is said to show 
good resistance to both toluene 
and alcohol after aging for 48 hr at 
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AMPCO —ONE-SOURCE SERVICE FROM RAW MATERIAL TO FINISHED PRODUCT 





Only your 


inagination 


That...and the requirements of 
the part you’re designing 


Should your part be sand-cast, centrifugally 
cast, shell-molded, precision-cast, forged, fab- 
ricated or extruded? 


Let an Ampco field engineer help you to 
select the best, most economical form of pro- 
duction. It’s all part of Ampco’s one-source 
service to industry 


And he can help you select the best alloy, 
too. For among more than 100 Ampco copper- 
base alloys is the one you need to do the job 
— to resist wear, corrosion, impact, fatigue — 
to provide excellent bearing qualities — to 
retain physical characteristics at temperatures 
from 600°F down to —400°F. 


So call in your Ampco field engineer and get 
his unbiased recommendations. 


Write for Bulletin 33. 


D-S3 

















5,400-Ib. centrifugal casting for flywheel 12,000-Ib. sand-cast water wheel. Ampco’s Ampco’s one-source service includes produc- 


of a marine engine. Ampco makes cen- sand foundry makes any-size casting to tion-run machining of Ampco copper-base 
trifugal castings from a few pounds to 14,000 pounds — sand, shell moldings, cast- alloys to the exacting quality standards of 
five tons. to-size, cement. the aircraft industry. 


AMPCO ME TA. INC. Dept. MA-5, Milwaukee 46, Wisconsin * West Coast Plant: Burbank, California 
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NEW IMPROVED HARD FACING 





Tough, hard ceramic coatings 
provide superior bearing surfaces 


Sprayed alumina forms “sap- 
phire-hard” surfaces highly re- 
sistant to wear, abrasion and 
corrosion. Ideal for bearing sur- 
faces, seals. 


Development of the new METCO 
THERMOSPRAY GUN for spraying high- 
melting-point ceramic materials at low 
cost opens up a variety of new practical 
applications. One that has produced a 
great deal of interest is the use of 
sprayed alumina coatings for bearing 
surfaces and mechanical seals. This 
THERMOSPRAY 101 Ceramic Powder 
produces surfaces with a hardness of 
9.0 on the Moh scale, (only the dia- 
mond rates 10.0) with excellent resis- 
tance to wear, abrasion and corrosion. 
When used in combination with special 
phenolic or furane plastic sealers it 
provides superior protection against 
many acids. 


Another THERMOSPRAY Powder — 201 
— is zirconia which is somewhat softer 
than No. 101 but provides superior heat- 
insulating properties. Melting point of 
this material is 4600° F. and particle 
hardness 8.0 on the Moh scale. 


Pump rod sprayed 

with alumina 

provides superior 
protection against 
abrasion and corrosion. 





Hard-facing alloys of the self-fluxing, 
nickel-boron-silicon type in powder form 
can also be applied with the METCO 
Type P THBRMOSPRAY GUN. These 
coatings may be fused, semi-fused, or 
left unfused depending on the hardness 
desired, from RC 30 to RC 65, depend- 
ing on the alloy and the process used. 


The new THERMOSPRAY GUN operates 
without compressed air, only oxygen 
and acetylene being required. The free- 
flowing THERMOSPRAY powders are fed 
to the flame nozzle from a hopper atop 
the gun, melted and propelled to the 
surface to be coated. These materials 
are sprayed many times faster (up to 
15 sq. ft. per hour—.010” thick) than 
has been possible with equipment previ- 
ously available. Deposit efficiencies are 
in excess of 95%. These factors result 
in extremely low coating costs. 


Preliminary engineering data con- 
tained in Bulletin 127 covers ceramic 
coatings while Bulletin 126 covers the 
hard-facing alloys. Either or both may 
be obtained by filling out the coupon 
below or writing on your company’s let- 
terhead. No obligation, of course. 


The following trade names are the property of Metallizing Engi 
neering Co., Inc. Metco*, THERMOSPRAY. *Reg. U.S. Pat. Off. 


“th Metallizing Engineering Co., Inc. 
free bulletins 1175 Prospect Ave., Westbury, L. I., New York 


(See last paragraph above) 


Please send me [] free Bulletin 127 (ceramic coatings) 
(C0 free Bulletin 126 (hard-facing). 


Name 





Title 


Company 





Address 





City 


Zone State 
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IN MATERIALS 


room temperature and is also saiq 
to have good hot oil resistance. 
Short time dielectric strength js 
1250 v/mil after aging for 1000 
hr at 392 F. According to the 
company, the new insulating ma. 
terial has a ten-year life at 350 F 
based on extrapolated data. 


Reinforced Plastics 
Strengthened by Metals 


Glass-reinforced plastics panels 
containing embedded aluminum or 
steel diamond mesh have been 
introduced by Resolite Corp. 
Zelienople, Pa. Called Security 
Junior, the new panels have high 
impact resistance due to the metal 
mesh reinforcement. The alumi- 
num-plastics panels consist of 
0.08l-gage expanded aluminum 
embedded in flat plastics sheets. 
The steel-plastics panels contain 
16 to 18-gage expanded steel. 


The sheets are available in 
standard and fire retardant types, 
either clear or colored. They may 
be purchased in lengths of 8 and 
10 ft and in widths of 1, 2, 3 
and 4 ft. 


Two Metal Finishes 
Are Impact Resistant 


Two new fast curing metal 
finishes are said to combine ex- 
ceptional impact resistance with 
outstanding chemical resistance 
and maximum hardness. The fin- 
ishes, Cyzac 1006 and Cyzac 1007, 
were announced recently by 
American Cyanamid Co., Plastics 
& Resins Div., 30 Rockefeller 
Plaza, New York 20, N. Y. 

According to the company, 
Cyzac 1006 is used generally with 
a primer and is intended for such 
applications as washing machine 
and stove finishes where color 
retention is important. 

Cyzac 1007 is generally used 
without a primer and gives baked 
finishes having good adhesion and 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre; 


Shop Talk 


TAYLOR 





eg 


FIBRE CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOLIC—MELAMINE—SILICONE—EPOX Y LAMINATES ® COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 
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Back plate on an automobile headlight switch, 
punched and machined from Taylor Grade XP 
paper base laminate, has low moisture absorption 
and good dielectric strength. 





Vise jaw caps, made of Taylor Grade C phenolic 
laminate, are easily cut and machined to shape. 
Marring of precision or delicate parts is eliminated, 





Self-balancing servo motor has stator case 
insulator which is cold-punched from 4" thick 
Taylor Paper Base Phenolic Laminate sheet. 








Flippers for loose-leaf binders are made of 
economical Taylor Vulcanized Fibre . . . affording 
added rigidity and good protection for the paper 
pages. 





TAYLOR SUPERIOR 
COPPER-CLAD LAMINATES 


Taylor GEC (glass epoxy) 
Copper-Clad and Taylor XX XP- 
242 cold punching (paper- 
phenolic) Copper-Clad. Taylor 
uses high purity rolled copper 
on base materials with out- 
standing electrical properties. 

















Time switch, made by the Tork Clock Co., uses two Taylor products ... the 
deadfront is made of vulcanized fibre for its insulating properties, shock pro- 
tection and printability . . . the mounting panel of the clock is made of 
Taylor laminate XP-1-231, chosen for high strength and good punchability. 


Have an Insulation Problem? 


Taylor will provide the answer .. . 


Select from Taylor’s complete line of 
materials—laminates and vulcaniz- 
ed fibre—to get the right combina- 
tion of electrical, physical and 
machining properties for your prod- 
uct. And, if you have a unique 
problem, Taylor will develop a 
special material to meet your re- 
quirements. 


For exampie, rigid requirements for 
insulation materials in the Tork 
Clock Company’s Time Switch were 
met by two Taylor materials—a 
laminate and vulcanized fibre. The 
mounting panel is made of Taylor 
laminate XP-1-231, especially for- 
mulated for the high strength and 
good punchability requirements of 
this application. In addition, Taylor 
vulcanized fibre serves as the dead- 


front—a shockproof cover removea 
only for installation and _ service. 
Fibre was chosen for its insulating 
properties, shock protection, and 
printability. 


Taylor materials are developed to 
meet the need for dependable, 
moisture-resistant insulation. They 
have high dielectric and mechanical 
strength, and maintain original 
characteristics over long periods of 
time, under severe operating con- 
ditions. When you choose—and use 
—Taylor products, you'll have per- 
formance with stability. 


Taylor application engineers can 
help you obtain the Taylor material 
that matches the exact requirements 
of your product. Contact your near- 
est Taylor sales office. 
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DESIGN PARTS FOR THE SHAPE YOU WANT—Investment Casting can produce 
the most intricately shaped parts with little or no secondary machining required. 


CHOOSE THE ALLOY YOU WANT—Investment Castings are produced in any of 
the ferrous or non-ferrous alloys, including magnesium. 


USE THE PROCESS WISELY — Give full consideration to weight, dimensions, 
tolerances and surface finishes when designing for Investment Casting. Take 
full advantage of the economies inherent in the process. 


CONSULT ARWOOD ENGINEERS—Arwood casting engineers will gladly consult 
with you on your design and production problems, helping you translate them 
into finished products. Write for the name of your nearest ARWOOD sales and 
service representative. 


























DESIGN 
FLEXIBILITY 


Parts similar to this stainless steel valve body for an air flow controller often 
require several changes before design is finalized. Due to the relatively low cost 
of dies and die changes, the investment casting process has proven an inexpensive 
and flexible method. 




















ARWOOD PRECISION CASTING CORP. 


317 West 44th Street, New York 36, N. Y. 
PLANTS: Brooklyn, N. Y.—Groton, Conn.—Tilton, N. H.—Los Angeles, Calif. 


“PIONEERS IN INVESTMENT CASTING" 


Visit us at Booth 1243, Design Engineering Show, N. Y. Coliseum — May 20-24 


For more information, turn to Reader Service Card, Circle No. 635 
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impact resistance. The resi; 
recommended as a finish for re 
frigerators, electrical appliances. 
metal cabinets, furniture, hospit 
equipment and toys. 

Both resins, modified with r 
alkyds, are compatible with m 
commonly used pigments. 


New Data Available 
on Linear Polyethylene 


The introduction of the organo- 
metallic catalyst system in 1954 
resulted in the development of 
low pressure or linear polyethy- 
lene. Compared with branched or 
high pressure polyethylene, linear 
polyethylene is a more crystalline 
polymer, having higher heat dis- 
tortion temperatures, lower per- 
meability, increased tensile 
strength, and improved chemical 
resistance. 

Melt spun fibers 

Among the initial areas of in- 
vestigation for this high polymer 
was its use as a melt spun fiber. 
In order to obtain more informa- 
tion on the properties and fabri- 
cation characteristics of this ma- 
terial, A. T. Widiger, G. H. Youse 
and T. C. Broadwell of the Dow 
Chemical Co., conducted a series 
of comparative tests on Saran, 
branched and linear polyethylene 
fibers. They presented the data at 
the thirteenth annual technical 
conference of the Society of Plas- 
tics Engineers, held earlier this 
year in St. Louis. Results of their 


PHYSICAL PROPERTIES OF 
POLYETHYLENES 





Polyethylenes 


High 
Linear | Pressure 


—_ 








Tensile Strength, psi 3500 1800 
Elongation, % 225 475 
Specific Gravity 0.950 0.917 
Crystallinity, % 85 4] 
Vicat Softening Point, F 255 190 
Mold Shrinkage, in./in. 0.035 0.022 


——, 
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Strip emerges after its treatment with Bonderite, 
corrosion resistant paint bond. a | 
ormed a 


NO LOSS OF 
PAINT ADHESION! 


Painted metal is slit to desired width and re-coiled 


. ; ; 
as it emerges from finishing machine. Here’s a production wrinkle that more 


and more manufacturers are using: 
Finish metal in the strip, then 
fabricate the product. 


The technique applies equally well on 
steel and aluminum. First, run the 

strip through the Bonderite machine to 
produce the integral conversion coating 
that supplies a secure anchor for 

the paint. Next, run the Bonderized 
strip through roll-coat painting and the 
bake oven. The painted coils of metal 
are ready for fabrication, and the 

finish doesn’t crack, chip or craze as it 
is formed, drilled, and punched. 


Fabrication after painting, made 
possible by Bonderizing, saves money by 
reducing labor, handling and manu- 
facturing area requirements, and allows 
higher production rates. 


Write or call for more information on 
how you can finish before fabrication 
in your plant. 

Bonderite, Bonderizing, Bonderized—Reg. U.S. Pat. Off. 


Painted stock is fed into punch press for blanking into 
various shapes and sizes. 


Photos courtesy 
Hastings Aluminum Products, Inc., Hastings, Michigan 


PDA R < | RUST PROOF COMPANY 
2173 E. MILWAUKEE, DETROIT 11, MICHIGAN 
BONDERITE — BONDERITE and BONDERLUBE PARCO COMPOUND __PARCO LUBRITE TROPICAL 


Corrosion resistant aids in cold forming rust resistant wear resistant for friction heavy duty maintenance 
paint base of metals surfaces paints since 1883 
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HARDER SURFACE ! 
HIGH RESISTANCE 
TO SCRATCHING. .. 
| a TO CHEMICAL AND ACID —e findings are summarized belo 
ATTACK...TO IMPACT | 1. Tensile strength of linear 


polyethylene fibers varies consid. 

| erably due to fluctuations in exist. 
AN D HEAT ing polymers at this relatively 
early stage of fiber development. 
Recently produced linear polyethy- 
lene fibers’ show considerably 
higher tensile strengths than any 
branched polyethylene available. 
Tensile strengths over 100,000 psi 
are possible with fibers smaller 
than 0.010 in. dia. 

2. Elongation for Saran and 
branched polyethylene fibers seems 
to be about equal to that of linear 
polyethylene fibers. 

3. Tensile modulus data shows 
that linear polyethylene fibers are 
stiffer than branched polyethylene 
| or Saran fibers. In fabric con- 
R ) G | D Cc R- 3 9 (\ y structions, linear polyethylene 

fibers are boardier than Saran or 

Oo PT f Cc A L LY Cc L E A R branched polyethylene fibers. 
4. Knot strength, thought to be 
P L A STI Cc g a] - ETS more important than __ tensile 





























strength in some fiber applica- 
tions, is considerably higher for 





It’s superior to any other plastic! If you need an optically clear, linear polyethylene fibers than for 
rigid, thermosetting plastic sheet that looks like plate glass yet is half | branched polyethylene and Saran 
the weight, specify CR-39—has greater resistance to impact, crazing, | fibers. 
chemicals, acids, wear, abrasion and weathering. Here are some of 


, 5. Li lyethylene anda 
the hundreds of uses for this amazing plastic: inear polyetnyle 


Saran fibers shrink about 5 to 
@ Protective lens for Photographic filters 10% in boiling water; branched 
welding helmets Marine windows polyethylene fibers have high 
@ Instrument dials, panels Safety guards and goggles | shrinkage which prevents their 
and windows X-ray equipment and | use as a normal fabric material. 


@ Plastic mirrors accessories | 6. Of the three fibers tested, 
@ Plotting surfaces @ Projection slides | only Saran has good bend recov- 


We can supply in sheet form, thicknesses from .030 to .500, or preci- ery. This characteristic may be a 

sion-fabricate and cut to your exact needs, Write or phone today for | major disadvantage of linear poly- 
complete details, specifications and samples of CR-39. WE ALSO ethylene fabrics. 

MANUFACTURE EVR-KLEER RIGID CAST ACRYLIC PLASTIC 7. Flex life of linear polyethy- 

SHEETS AND OTHER SPECIAL FORMULATIONS. | lene samples exposed to ultra- 

— . | violet light shows an extremely 

sharp drop when compared with 

a pe gS Saran fibers which were only 

«++ NOT JOBBERS P | slightly affected. A more stable 








polymer should bring about im- 


Cc A Ss T Oo P T | Cc Ss : | provements in this characteristic. 


Actual physical property data 
CORPORATION 


are shown in the accompanying 


111 Newman St. Maricfachirers ania: Lone P G04? 


of cocor* Mold shrinkage 
Hackensack, N. J. COCOR * BRAND Registered Trademark Another paper given at the con- 


Rigid Plastic of Cast Optics Corp. ; ; 
oS Sheets ference contained information 02 


molding linear polyethylene i 
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Centrifugal Castings for Industry 


Does your Cylindrical problem call for 


If your product plans call for hollow 
cylindrical parts, give some thought 
to these facts. Manufacturers who 
had never seriously considered cast 
parts before are discovering im- 
portant advantages in Sandusky 
centrifugal castings. 

They’re getting exceptional re- 
sistance to heat, corrosion, abrasion 
and stress, through the use of spe- 
cial alloys cast centrifugally ... 
in diameters from 7” to 54”, and 
lengths to 33 feet depending on 
diameter... and specially machined 
to specifications. 


qd Centrifugal solution? 


How can our versatile staff and 
facilities help you? Tell us your 
product requirements. Let us ex- 
plore your ideas. Perhaps we can 
help solve your cylindrical prob- 
lems through the vast foundry 
experience, metallurgical re- 
search and machining skills our 
46 years offer. 

Your request will bring more 
information promptly ... or, 
if you prefer, a personal call by 
one of our engineers. Sandusky 
Foundry and Machine Company— 
Sandusky, Ohio. 


Sandusky centrifugal 
castings offer you 
4 important advantages: 


1. 


2. 


3. 


SUPERIOR STRENGTH —through non- 
directional mechanical properties 
BETTER QUALITY — machined castings 
are porosity-free 

UNIFORM SOUNDNESS —harmful inclu- 
sions are forced out by spinning motion 
JOB-READY FINISHED CASTING—reach 
you machined exactly to your specifica- 
tions . . . eliminating extra costs from 
rejects, down-time, loss of production, etc. 





Sandusk V Centrifugal Castings 


Stainless steels—plain carbon and low alloy steels—wide variety of copper base compositions 


See Our Booth #1339 at the Design Show 


For more information, turn to Reader Service Card, Circle No. 444 


MAY, 1957 ¢ 233 


conventional molding equipment. 
The authors, R. W. Miler and 
F. T. Hughes, also of Dow Chemi- 
cal, noted certain’ similarities 
between the properties and charac- 
teristics of linear polyethylene 
and high pressure polyethylene. 
For instance, specific heat and 
thermal conductivity of linear 
polyethylene is similar to high 
pressure polyethylene. However, 
there is a wide range of difference 
in crystallinity of the two poly- 
mers, namely, 50% for high pres- 
sure polyethylene and 85% for 
linear polyethylene. This differ- 
ence in crystallinity has a bearing 
upon physical properties of the 
two materials as noted in the 
accompanying table. 

Since linear polyethylene is 
more crystalline than branched 
polyethylene it has the greater 
shrinkage of the two. At low mold 
temperatures, linear polyethylene 
shrinks 2.5% compared with 1.5% 
for branched polyethylene; at 


AS A DEPENDABLE SOURCE FOR | high mold temperatures linear 


polyethylene shrinks 4.8% com- 


MAGNESIUM PARTS AND PRODUCTS pared with 3.0%for branched poly- 


ethylene. 

Whether you plan the development of a new product, or are seeking Since it is known that linear 
ways to further improve existing ones, you will be interested in the polyethylene shrinks more than 
_— _ agg vy bral to the design engineer who includes branched polyethylene, the auth- 

Magline Inc.—one of America’s leaders in magnesium—has pre- ore suggest 8 number of ways vo 
pared a descriptive new bulletin, expressly outlining for designers | overcome this mold shrinkage. A 
and engineers, the company’s services as a reliable, experienced source | summary of their findings is 
for magnesium castings, fabrication and complete production. Spe- listed below: 
cialists in magnesium exclusively, Magline’s background and experi- 1. The major portion of mold 
ence will serve you well in three important ways: (1) Objectively hrinkewe for linear polyethvlene 
searching out ways to improve your product through the application te see oe eae 
of magnesium; (2) Assisting in the design and development phases; occurs within the first 24 hr after 
(3) Producing the required parts and components in any quantity, to fabrication; after this period 
your exact specifications. May we send you a copy of Bulletin No. 50. linear polyethylene appears to 















































PROPERTIES OF FIBERS 





Polyethylenes 


fabrication facilities for foundry facilities for | rope’ | Branched | Linea 


e Forming e Deep Drawing e Sand Castings 3 

° Machining “ Polishing e Die Castings A a Strength, psi oie aa 
e Welding ¢ Finishing e Permanent Molds : Flongati rP 23 19 
e Stamping e Stress Relieving on ion, % on re 
e Spinning e Assembly Design and Engineering odulus, psi 


oo be mnnee Extruding b: Services Avaitante ss ry an = wo 

















7 se oe i in Boiling Water, % 
WRITE TODAY FOR BULLETIN NO. 50. MAGLINE, INC., P.O. BOX 415, PINCONNING, MICH. Bend Recovery, % 96 6 














. . es 000 
CANADIAN FACTORY: MAGLINE OF CANADA, LIMITED, RENFREW, ONTARIO Fabric Flex Life, Cycles |» 
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you put Synthane laminated plastics to work 


Synthane laminated plastics lead a busy 
life aloft. 

In communications equipment, Syn- 
thane is found in hundreds of insulating 
parts. In aircraft instruments, precision 
ball bearing retainers and innumerable 
other parts Synthane is at work. The 
airframe itself finds Synthane at work 
in a number of critical applications such 
as landing gear struts. 

The value of Synthane to the aircraft 
industry lies in its unique combination 
of properties in one material. It is light 
in weight (half the weight of aluminum), 
mechanically strong, dimensionally 
stable, easily machined and is a good 





IMPACT STRENGTH 


LIGHT WEIGHT 


Synthane (arrow) serves as bearing in landing 
gear shock struts. 

















electrical insulator. 

Synthane is valued in electrical appli- 
cations chiefly for its high dielectric 
strength, low moisture absorption and 
low dissipation factor. Synthane is avail- 
able in over 30 standard grades in sheet, 
rods, tubes or you can avail yourself of 
our complete fabricating services. 

For more information about the many 
properties of Synthane laminated plas- 
tics and how you can benefit by using 
Synthane materials and fabricating serv- 
ices, write for our latest product catalog. 
Synthane Corporation, 3 River Road, 
Oaks, Pennsylvania. 





DIELECTRIC STRENGTH EASILY MACHINED 


[SYNTHANE| ... industry's unseen essential 











SYNTHANE CORPORATION, 3 RIVER ROAD, OAKS, PA. 
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take another look...at 
plastic molding insurance! 


Continuous production of your plastic moldings at Kurz-Kasch is 
insured by (1) a stand-by power system for our molding presses; (2) a 
policy of designing dies that will last; (3) a staff of top-notch tool makers 
to keep dies in shape; (4) two generations of specializing in thermo-setting 
plastic moldings. We know more ways to stay out of trouble than some 
molders know how to get in. 


The dishwasher part shown meets a trick set of specs: smoothness 
for appearance; glass reinforcing for high impact; good resistance to hot, 
soapy water; color to match attractive trim. 


For a quote you can depend on... call Kurz-Kasch. 


Specialists in thermo-setting plastics for 41 years 


kurz-kasch 


1415 South Broadway, Dayton 1, Ohio 


SALES OFFICES—New York, Mt. Vernon, Mo 4-4866; Rochester, Hillside 0626; Beverly, Mass., Walker 2-0065; 
Chicago, Merrimac 7-1830; Detroit, Jordan 6-0743; Philadelphia, Hilltop 6-6472; Dallas, Lakeside 6-5233; San 
Gabriel, Cal., Atlantic 7-9633; St. Louis, Parkview 5-9577; Atlanta, Cedar 7-5516; Toronto, Can., Oliver 7986 


For more information, turn to Reader Service Card, Circle No. 511 
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have good dimensional stability. 
2. Conditions used in molding 
linear polyethylene are deter. 
mined primarily by mold design 
and physical property require. 
ments of the molded part. For 
instance, high cylinder tempera- 
tures, high pressures and low 
mold temperatures offer the best 
combination of properties. How- 
ever, low mold temperatures pro- 
duce parts with poor surface 
finish. In order to overcome poor 
surface finish ‘the authors recom- 
mend high molding pressures. 


Zirconium Tubing 
for Nuclear Reactors 


Superior Tube Co., Norristown, 
Pa., is producing zirconium tubing 
for use in nuclear reactors. The 
tubing, made from an alloy of zir- 
conium, iron, chromium, tin and 
nickel, is annealed in a vacuum 
furnace to prevent the absorption 
of contaminating gases. At pres- 
ent, the tubing is being used in a 
pressurized water reactor at the 
Duquesne Light Co. Uranium is 
placed inside the tubes, after 
which plugs are welded to the 
ends. The uranium-filled tubes 
make up the fuel elements that 
supply power to the reactor. 


New Solar Furnace 
Operates at 6000 F 


A solar furnace, developed by 
Arthur -D. Little, Inc., 30 Memo- 
rial Drive, Cambridge, Mass., is 
said to provide a compact, flexible 
tool for exposing materials up to 
6000 F without the problem of 
contamination from sample con- 
tainers or furnace walls. 

Called the ADL Solar Furnace, 
the unit consists of a 60-in. dia 
parabolic mirror with the front 
reflecting surface coated with 
Stellite. The unit also contains 4 
sample moving mechanism that 
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Vacuum-melted alloys stay stronger, 
more ductile at high temperatures 


Where engine temperatures exceed 1200°F, for example, 
vacuum-melted alloys add high strength without loss of 
ductility. Reason? In vacuum-melting, metals of unpre- 
cedented composition control and purity are standard. 
Inclusions are almost totally absent; mechanical and 
physical properties are higher and more uniform in 
all directions, and also from heat to heat. Furthermore, 
many alloys are readily made under the precise control 
of vacuum melting that are otherwise impossible or 
uneconomical to make at all. 

Vacuum Metals Corporation, Division of Crucible 
Steel Company of America, is the first and largest pro- 
ducer of vacuum-melted metals. It is now melting heats 
up to 3000 pounds. Large sections and a wide variety 
of alloys are available to the aircraft industry. We 
would like to work with you on metals problems which 
vacuum-melted alloys may solve. Please write, giving 


® 


as much detail as possible, to Vacuum Metals Corpora- 
tion, Division of Crucible Steel Company of America, 
P. O. Box 977, Syracuse 1, N. Y. 





Vacuum-melting is adding new performance to these metals. 
Do you have an application that may benefit from their use? 


High temperature alloys 
Bearing steels 

Tool steels 

High strength alloy steels 
Low alloy steels for springs 
Stainless steels 

Hard facing alloys 
Electronic alloys 

Nuclear reactor materials 
Special nonferrous alloys 
Alloys for investment castings 











VACUUM METALS CORPORATION 


Division of Crucible Steel Company of America 
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complex aluminum sand casting 


for high 
temperature 
applications 


intricate internal cored passages for above casting 


This extremely complex aircraft valve body is currently being sand cast 
by Rolle in two aluminum alloys... 355T6 and 356T6. But as part of a 
continuing program of casting research, Rolle has also poured the piece 
with equal success in ZRE1 and A-142. While A-142 does not yet have 
the acceptance of many other alloys, Rolle is extremely interested in 
its possibilities in high temperature applications. 

The valve body is an ideal test piece for such research. Few castings 
offer a tougher trial of as-cast properties. The many small diameter 
passages through the piece demand intricate tube coring as well as the 
more conventional sand cores. The tubes are removed after casting 
by a process developed in Rolle’s Research Laboratory. 

Whether your needs are limited to conventional alloys and casting 
techniques, or demand unique experience in high temperature alloys, 
intricate tube coring, etc., you’ll find Rolle an ideal source of aluminum 
and magnesium sand, permanent mold, shell, and investment castings. 

FREE 57-PAGE CASTING ENGINEERING HANDBOOK helps you design 
and specify aluminum and magnesium castings. Available on letterhead 
request. Write for your personal copy. 


SEE US AT THE ENGINEERED CASTINGS SHOW...BOOTH 618 


MANUFACTURING COMPANY 
303 Cannon Avenve, Lansdale, Pa. Lansdale 5162 
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Mie IN MATERIALS 


Solar furnace’ generates heat 
quickly and inexpensively and allows 
direct observation of the sample be- 
ing tested. 


permits movement of the sample 
in all directions. 

Research advantages claimed . 
for the furnace are: ability to 
turn heat on and off almost in- 
stantaneously or to moderate it 
rapidly through a system of shut- 
ters; no contamination from ther- 
mochemical reactions with the 
walls of a heated container; pro- 
duces a “clean heat” that is un- 
contaminated by combustion prod- 
ucts from fuels. One disadvantage 
of solar furnaces is their inability 
to work when the sun does not 
shine. Meteorological _ studies, 
however, have shown that there 
are enough clear days, even in 
northern climates, to economically 
operate the unit on a year-around 
basis. 


How Hot Working 
Affects Heat Resistance 


The influence of hot working 
conditions on the high tempera- 
ture properties of heat resistant 
alloys and the effect of hot work- 
ing on response to subsequent 
heat treatment have been subjects 
of much investigation. However, 
very little information is avail- 
able which explains the funda- 
mental causes for variations in 
properties at high temperatures. 

Recently, John F. Ewing and 
J. W. Freeman performed re 
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Complete modern 


Bliss & Laughlin Strain-Tempered* Cold Finished Bar _ facilities for handi- 


0h Steels provide any or all of these material character- a js roa Pes 
h the istics with suitable modifications to best meet your spe- _ Coil Stock. 
** Dro cific requirements. 

is un- ; 

| wed Designed to speed up your production, save heat 

antage treating operations and reduce fabricating difficulties, 

ability Strain-Tempered Steel also offers you opportunity for 

es not an improvement in part service quality, and a saving 

tudies, in material costs. 

_ there , 

oe te Perhaps you are now paying a price premium for extra 

nically properties which you may not need or want. When you 


around buy B&L Strain-Tempered Steel you get a product 
tailored to your job. By eliminating extra charges for 
unneeded qualities you ensure lowest unit part costs. 


A D D E D ft Ee O N O M | t S Our latest Bulletin § gives 
ance are now available to you in ordering ih ge st pa 
orking Strain-Tempered Bar Steels. Get in touch aah ote 
mpera- with us at once, and let B&L sales mei , 
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*Trade Mark Registered 


IN ALL PRINCIPAL CITIES 
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BLISS & LAU SALES OFFICES 


FOUR PLANTS: — 
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How deep drawn shapes 
can lower unit costs 


Weight. ..strength...appearance...reduced costs—all are part of 
modern, cost-cutting design for modern products. That’s why 
Hackney deep drawn shapes and shells are outdating and replacing 
heavy forged, cast or welded pipe parts. For Hackney helps shape 
up a better product—lighter weight, stronger, more streamlined, 
with resistance to vibrations. 


You can design from a wide range of shapes and sizes: cylindrical, 
spherical, conical, tapered—in capacities from a quart to 70 gallons. 


These deep drawn shapes and shells have paid off in condensing 
units, liquid receivers, pneumatic and hydraulic products—just to 
name a few. Send a sketch of your plans and let Hackney engineers 
help you with the details. They'll be happy to consult with you on 
metal specifications, location of openings and fittings as you specify. 


Pressed Steel Tank Company (7 


Manufacturer of Hackney Products 


1442 South 66th Street, Milwaukee 14, Wisconsin 


Branch offices in principal cities 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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search to uncover specific data 
along these lines. The research 
was sponsored by the Nationa] 
Advisory Committee for Aero. 
nautics and conducted by the En- 
gineering Research Institute of 
the University of Michigan. 
Materials and conditions 

The composition of the particu- 
lar alloy studied was nominally 
0.15 carbon, 20 chromium, 20 
cobalt, 3 molybdenum, 2 tung- 
sten, 1% columbium and the bal- 
ance iron. Commercially produced 
bar stock was solution treated at 
2200 F to minimize prior history 
effects and then rolled at tempera- 
tures of 2200, 2100, 2000, 1800 
and 1600 F. Working was carried 
out at constant temperature and 
with incremental decreases in 
temperature simulating a falling 
temperature during hot working. 
In addition, a few special re- 
peated cyclic conditions involving 
a small reduction at a high tem- 
perature followed by a small re- 
duction at a low temperature were 
used to study the possibility of 





Implosion shields — Acrylic resin 
is being used to make implosion 
shields for portable TV sets in place 
of tempered glass. The shields meet 
the same optical and safety stand- 
ards as tempered glass but weigh 
two-thirds less. Costs have been cut 
because the material is cheaper to 
manufacture and cutting and finish- 
ing operations have been eliminated. 
The plastics shield is said to have 
good color stability and is not af- 
fected by ultraviolet rays when used 
outdoors. 
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YOUNGSTOWN QUALITY 
" PAVES THE WAY 


tional The Motor Grader and Tractor-Scraper—shown working on the 
Aero- site of Houston’s multi-million-dollar “Shopping City of Gulf- 
: En- gate”, are designed for rugged service requiring tough strong 
°¢ steel construction. 


Caterpillar Tractor Co. uses Youngstown quality steels in the 
rticu- construction of these powerful machines. Youngstown Alloy 
inally y Steel for the gears of the steering and driving mechanisms help 
1, 20 to provide durable, trouble free mechanical operations. Yoloy 
tung- “M”’ Steel Plates, one of the Yoloy family of high strength steels, 
i Producers of Quality are _— oa — Pik pes ye hani ws: -_ 

sion and also for ease in forming and weldin e many intricate 
ed at [| Carbon and Alloy Steels ‘ . 


stony parts in this type of fabrication. 
1pera- 


for over Half-a-Century 


Youngstown’s Alloy and Yoloy Steels are produced in a variety 


1800 of forms and qualities to meet your particular specifications. Our 
rried & Service Engineers are available upon request to discuss your 
e and Alloy-and High Strength steel problems—why not call them 
3s in today. 
alling 
rking. 


1 re- ' THE YOUNGSTOWN SHEET AND TUBE COMPANY 


olving . General Offices - Youngstown 1, Ohio 


Ss District Sales Offices in Principal Cities 
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Vubutar’s model #37 


the Versatile riveter IN MATERIALS 





inducing very low strengths 
the extensive precipitation 
companying such procedures. Most 
of the rolling was done in open 
passes, with a few check tests 
made with closed passes. Reduc- 
tions up to 40% were used, with 
some carried to as high as 65%. 
Heat treatments at both 2050 and 
2200 F subsequent to working 
were used to study the influence 
on response to heat treatment. 

Evaluation of the effects of 
rolling was based on rupture tests 
at 1200 F and 1500 F, on creep 
rates during the rupture tests, 
and on creep rates for stresses of 
25,000 psi at 1200 F and 8000 psi 
at 1500 F. Hardness, microstruc- 
tures, and lattice-parameter mea- 
surements were used to obtain 
fen 10" theoat. data explaining the metallurgical 
Anvil Arm or Horn Adjustment of factors responsible for the ob- 
19”. served effects on properties at 
Rivet-setting speed limited only by high temperatures. 


speed of operator. citiliiie ad Qontin 

1. Strengths increased to maxi- 
mum values and then remained 
constant or decreased as_ the 
amount of reduction at constant 
temperature was increased. Opti- 
mum reductions were gener- 
ally no more than 15% and were 
less for long-time creep resist- 
ance. Strengths at 1200 F were 
Theatre Seats sensitive to the temperature of 
Radio Relays hot working, tending to de- 
Tape Measures crease as temperature increased. 


@ AUTOMATICALLY feeds and sets 
any style of TUBULAR’S rivets up to 
16/16" long x 9/64” diam. heavy 
setting or 3/16 diam. light setting. 


@ can permanently fasten HUNDREDS 
of different products. 


@ precision automatic setting to SAVE 
you hours of fastening TIME and 
LABOR. 


Fastening “the Tubular Way”? — with 
a Model 81 single head automatic 





riveter will equip your production line 





with the most versatile of riveting ma- 





chines. 


Motorized or pneumatic operation. 








Single revolution clutch eliminates 
repeat settings, prevents damage to 
your products. 





© @ Accessories include dial tables, loop 
anvils, etc. for more economical 
fastening. 
For further information on this Model 81 or Tubular’s other automatic rivet- 
ing machines, write direct or call your nearest Tubular Branch Office. 


ST al 


A FEW OF THE PRODUCTS PERMANENTLY and AUTOMATICALLY FASTENED ON TUBULAR'S MODEL 81 RIVETER 


Appliance Covers 
Windshield Wipers 
Stove Pipes 


Step Ladders Suitcases 
Elec. Sockets Sleds 
Fans Ball Bearing Holders 


Auto Window Frames 


Terminal Boxes 
Folding Chairs 
Elec. Switches 


Paint Roller Trays 
Vacuum Cleaners 

Pot Cover Handles 
Missile Parts 


Safety Helmets 
Baby Carriages 
Storm Windows 
Loose Leaf Binders 


Deep Freeze Boxes 
Condenser Cans 
Muffler Holders 
Eye Glasses 
Chimes Brackets 


Strengths at 1500 F were rela- 
tively insensitive to temperature 
of working. Strengths at both 
temperatures were dependent on 


Typewriter Arms Sample Cases 
TV Chassis Toys 
Percolators Handbags 
Refrig. Trays Chicken Feeders 


Bearing Housings 
Air Vents 

Avto Window Vents 
Golf Bag Handles 


the degree of reduction. 


2. Working over a decreasing 
temperature range induced higher 
strengths at 1200 F than can be 
obtained by working at a con- 
stant temperature. Strengths at 
1500 F were not improved very 
much in relation to isothermal re- 
ductions of the same degree. Low 
strengths were obtained only 
when recrystallization continued 
at all temperatures of working. 

3. Repeated working between 
1800 and 1500 F yielded very low 


Cameras 
Toasters 
Staplers 


ubular Rivef 
Stud 
WOLLASTON (QUINCY) 70, MASS. 
MIDWEST OFFICE & WAREHOUSE — CHICAGO 
BRANCH OFFICES: 
BUFFALO « CHARLOTTE ¢« DALLAS e« DETROIT « INDIANAPOLIS 
LOS ANGELES «+ NASHVILLE *© NEW YORK CITY « PHILADELPHIA 
ST. LOUIS e« SAN FRANCISCO « SEATTLE 


See your local classified directory for phone numbers. 
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engths, while upper tempera- 
tures of 2000 and 2200 F gave 
tuite high strengths. 
Metallurgical explanation 

Although metallurgical causes 
for the observed variations in 
strength and ductility were not 
definitely established, the data 
suggest that: 

1. Strain-hardening is a major 
source of strengthening, although 
other factors are involved. 

2. Recovery effects due to re- 
crystallization appear to limit 
strengthening and cause a de- 
crease in strength with increasing 
reduction past the optimum 
amounts. 

3. As a result of the fall-off in 
strength for more than optimum 
reduction, subgrain structures are 
developed as a mechanism. The 
decrease in the amount of reduc- 
tion for reduced strength and the 
accumulative damage effects for 
low-stress creep suggest that 
weakening involves a_ recovery 
process in the’ grain-boundary 
regions, as suggested by the fact 
that recrystallization started first 
in such areas. 

4. Because rupture strengths at 
1200 F did not fall off much with 
more than the optimum reduction 
of 15%, the damage component of 
working has less influence on the 
resistance to the more uniform 
crystalline slip processes of creep 
at relatively low temperatures 
and high stresses than on the 
more viscous creep processes at 
low stresses and/or higher tem- 
peratures. 

5. An extensive precipitation 
reaction at 1600 to 2000 F re- 
duces long-time rupture strength 
at 1200 F. This heretofore un- 
recognized precipitation reaction 
also induces extensive precipita- 
tion at 1200 F. Apparently it had 
little effect at 1500 F because of 
the extensive precipitation for all 
conditions during testing at that 
temperature. 

6. Apparently some effect of 
the precipitation reaction is in- 














LOW-COST MIRACLE FABRIC 
retrers 





Unique, all-purpose non-woven 
fabric you can put to profitable use 


Felters has combined a variety of fibers 
— wool, rayon, cotton, dynel, nylon and 
dacron — with a resin (thermoplastic) 
binder. Result: a felt-like fabric with a 
tremendous range of fiber combinations 
— using different diameters, lengths and 
gravities. 


The thermoplastic binder has two big ad- 
vantages: (1) AllFab will hold any em- 
bossed pattern, actually gives dimension 
to a design; and (2) it is possible to elec- 
tronic ‘‘stitch’’ or heat seal, eliminating 
sewing. These features open a new realm 
of uses as low-cost filler and backing for 
plastics and upholstery, and for creating 
new packages and box designs. 


Better yet, you name it! Felters 
will be glad to furnish samples and tech- 
nical advice to help you save money with 
this low-cost AllFab. 


One of the NEW family of felts . . . 


MiraFelt & MX-101 
Dynel-Mat AllFab 
Unisorb ® Cut Felt Parts 


Another Fabric First in... 





Manufacturers of Felt and Felt Products 
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Superior alkali resistance Trial quantities of OPAX 
.. in new sample packages — are 


workabilit a nce Sei u 
ad on , recy y bl Js eaeghe e “Saat now available. A request, on 
are the principal advantages of the new gray eS : your letterhead, to our NYC office 
vitreous enamel ground coats being used for Migs fe. will be answered promptly. 
washing machine tubs and stove interiors. Tre OP AK. at‘suen wilt uldbien eoudber 


. . . . N 
Users of OPAX as the mill addition opacifier —e ra eM, 
are obtaining excellent results. Some report that SO: 
. #10) 01 0 On ANNIVERSARY © 
only OPAX gives them these results. It seems a — “pinot 

to give the enamel working properties they eaaiil 

can not get by any other means. TITANIUM ALLOY MFG. DIVISION 

NATIONAL LEAD COMPANY 

Executive and Sales Offices: 
111 Broadway, New York City 


' General Offices, Works and Research Laboratories: 
PAX hee i ; 
OPAX is a reg Niagara Falls, New York 


For more information, turn to Reader Service Card, Circle No, 57] 
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The NEW LOOK 


Comes To 












































ved in the sensitivity of 
ength at 1200 F to the tem- 
rature of working. This also 
pears to be the case for ductil- 
in rupture tests at 1500 F. 
7. If precipitation at 1600 to 
\ 2000 F does not influence strength, 
then maximum strengths will be 
nearly constant. Maximum rup- 
ture strengths at 1500 F are in- 
dependent of temperature’ of 
working from 1600 to 2200 F but 
do not occur at constant reduction. 
8. Working over a falling tem- 
perature range permits an_ in- 
crease In the amount of harden- 
ing and strengthening at 1200 F 
for a given degree of reduction at 
the finishing temperature when 
recrystallization occurs at the 
higher working temperatures. If 
reductions are kept small at all | 
temperatures so that recrystalli- | 


zation does not’ occur, the | [> aan AM - y O Ni 
strengthening at 1200 F, from | Lo O k Fo r 
limited reduction, appears to be- | 


come additive. The weakening | WELDING ELECTRODES 


component appears to remain con- 


stant as a function of degree of in this bright new carton 


reduction. 


Please bear with us as we convert to new containers for CHAMPION 
Small Sulfur Addition WELDING ELECTRODES. The same peak quality remains in every 


: box — identified by the di | d yellow stripes. 
Gives Better Tool Steel x—identifled by the diagonal green and yellow stripe 


Whatever your requirements in Mild 
Steel, Low Alloy, Stainless or Hard 
Surfacing— CHAMPION has a superior 


By adding 0.10% sulfur to its 
steel analysis, Allegheny Ludlum 















PAX Steel Corp. has come up with a | product. See your sales agent or distri- 
— are new tool steel claimed to possess | butor or write us directly 

" better machinability and _ finish , 

> office than conventional tool _ steels. NEW CATALOG No. 57-A 








Called Oilgraph-EZ, the new tool JUST OUT! 
sfier steel is being used for punches; | Be sure you have a copy. Letterhead 
: Sale meen Sor farming, Hankins eis A Ne requests filled promptly. Write today. 
and trimming; arbors; and many | Big, ane eerie 
sag other parts. | yr a 
THs In explaining the action of sul- : a , 
RSARY © ? ee ’ a 
cae COMPOSITION OF OILGRAPH-EZ, % T ME | Ox id / aX AT we j ‘O) J 
Carbon (total) 1.45 y 
ION Manganese 0.80 FR l V 3 T os (0) fvi P A N / 
Silicon 1.15 
Chromium 0.20 
mer a Cleveland, Ohio East Chicago, Indiana 
ories: ulfur } 
ai Graphite 0.20-0.40 
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How 


SHENANGO 
CENTRIFUGAL 
CASTINGS 


NO ROOM FOR TROUBLE... 
because all these parts have been 
centrifugally cast by Shenango. 
Centrifugal action forces all gas and 
impurities from the molten metal. 
Defects that ordinarily show up in 
machining or service are elimi- 
nated. Next time you need liners, 
sleeves, rings, rolls, bearings, bush- 
ings, or any annular or symmetrical 
part, rough or precision finished, 
contact: Centrifugally Cast Products 
Division, The Shenango Furnace 
Company, Dover, Ohio. 











CENTRIFUGAL 
CASTINGS 


Vita. 


COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 
MONEL METAL «+ NI-RESIST © MEEHANITE METAL + ALLOY IRONS 


I 
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Too! steel has excellent machin 
ability, good finish characteristics. 


fur on the steel, Allegheny Lud- 
lum says that although graphite 
in steel makes the steel easier to 
machine, graphite beyond 0.50% 
adversely affects the finish. By 
adding 0.10% sulfur to Oilgraph- 
EZ, which has a graphite range 
of from 0.20 to 0.40%, the graph- 
ite and sulfur act as if the graph- 
ite range were 0.50 to 0.70%. 
This makes the steel unusually 
easy to machine yet it retains its 
good finish characteristics. 

The new steel is now commer 
cially available and can be ob- 
tained in bars and bar stock. 


Data on Hot Strength 
of Aluminum Alloys 


Although many studies have 
been made to determine the effects 
of elevated temperature and ex- 
posure time on the compressive 
stress-strain properties of 2024- 
T3 and 7075-T6 aluminum alloy 
sheet, no data are available on the 
effects of short exposure times 
(less than 14 hr) on the elevated 
temperature compressive proper- 
ties of these alloys. In addition, 
compressive stress-strain data for 
longer exposure times are avail- 
able only for temperature incre- 
ments of about 100 F. In a recent 
investigation, Eldon E. Mathau- 
ser, of the National Advisory 
Committee for Aeronautics, un- 
covered new data on the effects of 

















You May Profit 
From This Book 


if you are concerned with 




















processing that involves tem- 

























machin. peratures ranging upwards 
CYTUStics 

; oO 

to 4000 

y Lud- . 
raphit {wonton ke 
sier to 
0.509 Refractory | 
h. By if : & 

. if your progress in 
|graph- ‘ Y d P - rain 
range processing depends upon 
graph- Electrochemically Refined 


materials of high purity. 









graph- 
0.70%. 
usually 
ins its 
se if it would help you to 
% ob- obtain a modern material 
ck. 
with unusual electrical 
characteristics. 
eth 
S 
3 have 
effects 
ind ex- 
ressive Here is a valuable reference book that tells you all about the 
* 2024- chemical and physical characteristics of such materials as NOR TON 
n alloy CRYSTOLON* Silicon Carbide, aALuNpuM* Aluminum Oxide, 
on the MAGNORITE* Magnesium Oxide, Fused Zirconia and Boron 
times Carbide. REFRACTORIES 
levated Describing how these electrochemically refined materials 
proper- react under varying conditions, this book gives you plenty of Engineered. es .. Prescribed 
idition, facts on materials that are helping to solve processing 
ata for problems. Gilaking better products... 
» avail- Get this useful help towards solving your own processing prob- fo make your products better 
. incre- lems. Write today for your free copy of ‘Norton Refractory MEME BES BA Syl OE ON 
. recent Grain.”? Norton Company, Refractories Division, 344 New NORTON PRODUCTS: Abrosi ~” easel 
fathau- Bond Street, Worcester 6, Mass. Wheels + Grinding Machines + Refractories 
- *Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries eae ss Wee ae 
fects of 
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BOOTH 526—DESIGN ENGINEERING SHOW—WILL DISPLAY . . . 


IN MATERIALS 


Short exposure times on compr 
sive stress-strain properties 
aluminum alloy sheet, as well < 
stress-strain curves for long 
exposure times (up to 100 hr) at 
small temperature increments. 
The data—summarized 

2024-T3—Exposure times rang. 
ing from 0.1 to 100 hr produce no 
significant change in compressive 
yield stress for temperatures up 
to 250 F. At 300 F the compres- 
sive yield stress is not changed 

NDUSTRIAL DIVISION significantly until after an expos- 
LEACH ry GARNER ray ure of 10 hr. From 350 to 425 F, 

compressive yield strength __in- 

creases, as a result of artificial 
aging, to a maximum value at 
different exposure times which de- 
All industrial mill forms of precious a pend upon the temperature. From 
425 to 700 F, compressive yield 
stress for each temperature is 
maximum at the shortest exposure 
time. 











Tasted htt) a! non ferrous contact materials — solid 
Masteelim laminated — custom made to exact 
te EMueiem specifications. All standard and : 
TCC Mauckeme §=6many special alloys of gold, silv 
Beem olatinum and palladium. 
tact rivets, SALEEM Standard laminated forms 
erma.contacts ane include toplay, overlay, value of compressive yield stress 


cela ce . : , , : 
er Seek ; , , inlay, thrulay and edgel is obtained for the shortest ex- 
a oe Solid Coin Silver Wa 
and tooling facilities 


for custom manufactur- 

ing. Prompt quotations 

and recommendations 
upon inquiry. 


7075-T6 — Compressive yield 
stress decreases with increasing 
temperature, and the highest 


posure time at each temperature. 
guide Tubing. Cus | For exposure times from 0.1 to 
Rerolling and 100 hr, the changes in compressive 
redrawing. yield stress with exposure time 
are not significant up to 300 F or 
at 700 F. For temperatures be- 
tween 350 and 600 F, substantial 
changes occur. 
ee er In neither alloys do significant 
changes in Young’s modulus occur 
GENERAL FINDINGS | with different exposure times at 
AND | any given temperature. 


SUPPLY COMPANY 
vy 


SS 








Mylar Film Bonded 
to Steel, Aluminum 


Seiberling Rubber Co., 345 Fit- 

e @ | teenth St., N.W., Barberton, Ohio, 
ST CM CMT CLEA is producing a line of Mylar cov- 
ered materials that can be drawn, 

stamped, shaped, nailed, drilled 

We build our business on prompt deliveries at competitive prices and sawed without damaging or 
SALES OFFICES: chipping the surface of the film. 

NEW YORK ¢ ATTLEBORO, MASS. © CHICAGO ¢ LOS ANGELES The Mylar film is bonded to 4 
variety of rigid and flexible ma- 


For more information, turn to Reader Service Card, Circle No. 614 For more information, Circle No. 39! ? 
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COLD ROLL FORMING 
TUBULAR SHAPES 












fi \ \ 
\S iS 
npre * 7s oe 
® 
«( § chem-o-sol® | 


° e | 
longer unlimited | 


hr ) it 


ts. TECHNICAL DATA 
Chem-o-sol is supplied as a liquid and 
rang- when fused at temperatures in the vicinity 


of 350°F. (some lower fusing compounds are 
uce no available) results in a tough, resilient solid 
"eSSive with all the outstanding physical and chem- 
ical properties associated with the polyviny! 






















































































ov Up chloride resins on which Chem-o-sol is based. | 
mpres- Listed below are some of the properties 
e which are available in Chem-o-sol in al- | 
langed ere 
expos- most any combination: | Bas 
425 F COLOR Large patterns with deep grooves 
h ke Available in any desired color. and ridges are possible with new 
tificial TENSILE STRENGTH process for bonding Mylar film to 
ai ye As required within the range 1,000 psi. to metals, plastics and wood. 
; 2700 psi.* ‘ ‘ ‘ 
on ™ terials with a new bonding proc- 
From ts — ELONGATION ess developed by the company. 
. yield 4 ” Among the materials Seiberling 
i. i HARDNESS (Shore A.) is bonding with Mylar are metals 
meaure As required within the range 10 to 100. of all types, including steel and 
FLEXIBILITY aluminum, wallboard, pressed 
. A fused secti f Chem-o-sol is flexible at i iol . ; 
yield ' plhnornecrcn gat os 65°F. pas wood and flexible and rigid plas Among the wide 
easing tics and paper. variety of things 
ighest CHEMICAL RESISTANCE Applications for Mylar bonded you can make on a 
| =Highly resistant to most acids, alkalies, de- . a aca ’ oder LO o 
stress » tergents, and to a wide range of oils and materials : include sat erings for Forming machine 
at ex- S solvents. radio cabinets, refrigerators and are round, square, 
seats HEAT RESISTANCE | air conditioners as well as trim oa 
01 re 5 Equivalent to other versions of vinyl based | for dash panels and other auto- shapes, such as 
“ile compounds. Chem-o-sol, with resistance to | motive fixtures illustrated. The 
ressive temperature of 225°F. for as long as 2000 ° seams may be open 
» time hours and to temperature of 450°F. for lapped, butted, dove- 
OF over two hours is available. tailed, interlocking 
or . e = 
a DIELECTRIC STRENGTH | Coating for Brass yeh ala 
sige | Minimum of 400 volts per mil when fused . « cat ; 
oo 2 ee Dies a) tienes Shapes are made from coiled stip for con 
SOLIDS CONTENT . . ductor pipe, bedsteads, lamp stands, window 
ificant 100% — Chem-o-sol can be molded in very Brasslyfe, a protective coating channel, wiring raceways, carrying rods, etc. 
3 occur thick sections. Reproduction of mold surface for brass parts, is said to prevent Production ranges from 20,000 to 50,000 feet 
ea is excellent. tarnishing and finger stains from per day, with only one operator and a helper. 
s APPLICABILITY appearing on brass parts after Yoder offers you see eye “7 their 
Chem-o-sol is readily applied by dipping, they have been packaged and Cagsnecsins staff for csigning and adapting 
ener : ; ; their cold roll forming machines, auxiliaries, 
die wiping, molding, casting, spraying, or ; : f ey oa f 
spreader coating. shipped. Introduced by Logo, Inc., and —— mt ui pide A gorge 
structurals, mouldings a : . - 
VISCOSITY 12933 South Stony Island Ave., lar and other shapes, to meet individual needs. 
As required for application method. Chicago 33, Ill., the coating is The Yoder Book on Cold Roll Forming is a 
— said to be hard, tough, durable complete, illustrated text on the art and the 
*A d by Model IP-4 Scott T _ ded f formi i 
$ measured by Model IP-4 Scott lester. : uipment needed for performing a variety 
and weather resistant. Sprayed ye ga sons : 
. : of operations which can be combined with 
15 Fif- Send For Chem-o-sol Brochure dipped or brushed on brass parts cold roll forming, at little or no extra labor 
Ohio When writing to us, use Page 10 of your in one application, it requires no cost. A copy is yours for the asking. 
, ’ chem-o-sol brochure as a guide to outline : . THE YODER COMPANY 
ar COV- your project or new end use for Chem-o-sol. baking system. A Ithough chemical 5546 Walworth Ave. Cleveland 2, Ohio 
drawn As soon as we know your requirements, our reactions continue for several 
drilled entice resources will be put to work. days, the producer claims that ARN 
. = arts can be k \A29 COLD-ROLL 
ing or Chemical Products ity 6 a withi es pity hay — 
i po AM td pped within an hour after 3 FORMING 
ie on ° ° 
cae King Philip Road « Bast Providence, R. |. application. 
le a Member Vinyl Dispersion Division of The S. P. | | (more What’s New on p 255) M A C Hd | | 7 S 
a~ 
: For more information, Circle No. 434 
No, 39! 
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NEW 


AIRCO 
manual 
Heliweld 
holders 


for greater flexibility in tungsten arc welding 


Wider and higher current ranges of these three 
new Heliweld holders add a new measure of 
versatility in the welding of thin gauge sheet 
aluminum, stainless steel, copper base alloys, 
magnesium and killed steel. 


Water-cooled H50 Heliweld holder has a 
continuous duty rating of 500 amps DC and 
350 amps AC. New nozzle and holder design 
provides efficient gas coverage at reduced gas 
flow . .. costs less to operate. Stub loss only 1144”. 
Parts interchangeable with M50 machine holder. 


Water-cooled H20 Heliweld holder has a 
continuous duty rating of 200 amps, AC or DC, 
yet is only 734 inches long; weighs 4 ounces. 
Compactness of the welding head makes the 
H20 ideal for welding in tight corners. Parts 
interchangeable with the H10. 


H10A and H10B Heliweld holders, both air- 
cooled, have continuous duty ratings of 100 
amps, AC or DC. The H10B holder is the only 
unit on the market that has a thumb-operated 
gas valve on the handle for greater gas savings. 


For complete information consult your nearest Airco Office or Authorized Airco Dealer. 


woldio’ts 


‘CAS 
AT THE FRONTIERS OF PROGRESS YOU'LL FIND... )’ 
SS 


Air REDUCTION SALES COMPANY 


= 


On the west coast — 
Air Reduction Pacific Company 


Internationally — 
Airco Company International 





A division of Air Reduction Company, Incorporated 
150 East 42nd Street, New York 17, N. Y. 


Offices and dealers in 
most principal cities 


In Cuba — 
Cuban Air Products Corporation 


In Canada — 
Air Reduction Canada Limited 





Products of the divisions of Air Reduction Company, Incorporated, include: AIRCO — industrial gases, welding and cutting equipment, and acetylenic chemicals * — 
— carbon dioxide — gaseous, liquid, solid (‘*DRY-ICE’') * OHIO — medical gases and hospital equipment * NATIONAL CARBIDE — pipeline acetylene and colciv 


carbide * COLTON — polyvinyl acetate, alcohols, and other synthetic resins. 


For more information, turn to Reader Service Card, Circle No. 481 
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New Theory May Give 
Stronger Laminates 


Stronger reinforced plastics may 
result from development of a 
series of mathematical formulas 
for calculating the strength of 
discontinuous’ glass fiber - rein- 
forced thermosetting resins. In 
molding glass-reinforced thermo- 
setting plastics the resin shrinks 
as it cures and causes pressure 
between the resin and the rein- 
forcing fiber. The pressure causes 
a build up of frictional force that 
loads the fiber. This pressure be- 
tween resin and fiber seems to be 
a governing factor in mathema- 
tically predicting the properties of 
reinforced plastics. 

This fact was demonstrated at 
a recent meeting of the American 
Society of Mechanical Engineers 
where J. O. Outwater, Jr., of the 
University of Vermont, presented 
a series of mathematical formulas 
showing that 85 to 90% of the 
tensile strength of laminates is 
due to frictional resistance be- 
tween fiber and resin when the 
resin shrinks against the fiber 
during cure; the other 10 to 15% 
of the tensile strength is contrib- 
uted by primary adhesion between 
glass and resin. 

It seems from this that primary 
adhesion, which usually is re- 
garded as the governing factor in 
explaining the behavior of rein- 
forced plastics, does not fully ex- 
plain the mechanism of reinforce- 
ment. 


Tests prove theory 

A series of controlled experi- 
ments were undertaken to prove 
the mathematical formulas. Ten- 
sile tests were performed on a 
standard 2-in., glass reinforced 
polyester resin. The specimens 
were loaded in tension, unloaded 
and subsequently pulled to failure. 

In comparing the predicted be- 
havior of the mathematical for- 
mulas with that of actual experi- 
mental data a marked similarity 
was noted in the following ways: 
|) stress-strain relationship is 





ramine 2 ON Sue 





IN CAST STEEL 7 


This 

stainless 

fm steel casting 
ave" is an integral 
"part of the after 


WITH LEBANON'S burner of a jet engine. 


* The close-up _ illustrates 
| the casting cut in half im- 
: mediately after foundry 


= PROCESS production, before any 


machining. 


| | 
THIS FLOW DIVIDER AND FUEL SELECTOR FOR A JET ENGINE 


was called the ‘‘monster’’ by its designers at the Cleveland Division 
of Parker Aircraft Company. Why? Because the dimensional require- 
ments of its inner passages called for the most extreme quality control 
in the casting process. 

Foundry engineers at Lebanon met the challenge, and selected the 
CERAMICAST Process as best suited because of the need for close 
tolerances, extreme smoothness in the internal passages, and the 
intricate coring. 

During several months of development work, Lebanon engineered a 
special coring material to meet these requirements and developed 
special gauges for setting and holding the cores to meet the dimensional 
tolerances. Now in quantity production at Lebanon, this aircraft 
casting meets Class I X-ray inspection and operates under service 
conditions of high pressures and elevated temperatures. 

LET US TAME YOUR “MONSTER” If your design project utilizes cast steel 
and requires a high degree of internal casting quality together with 
surface smoothness, close tolerances, and dimensional accuracy, 
CERAMICAST may provide definite quality and cost advantages. 
Let our engineers discuss the process with you and its applicability 
to your project. Write for CERAMICAST literature. 


* CERAMICAST is a registered trademark 


LEBANON STEEL FOUNDRY 


113 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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linear until primary adhesion 

broken; 2) when primary adh 

Sive bond is broken there is ; 
sudden change in the stress-stra 

curve which is probably due to the 
position of the fibers in the lami- 
nate (in the actual specimen a 
distinct audible creaking was 
heard) ; 3) extension of the stress- 
strain curve increases with the 
load, but modulus decreases as the 
load increases; 4) permanent set 
takes place in the specimen when 


A Re | C me TE D PAR 5 i a) | load is removed at a point prior 


to failure—probably due to the 
MOLDED : DIE-CUT - SHEARED - STITCHED | fact that the fiber ends do not 
FACED - COATED + PLAIN - CYLINDRICAL | return to their original position; 


MAT'L: SUPPLIER: DATE: DRAWN BY: | ) the new stress-strain curve re- 
INSULATION | GUSTIN+ BACON ANYTIME Jos joins the original curve on reload- 
ing and continues smoothly until 


sudden failure. 
PRODUCTION INGINEEREW aeeme sideeae laminates 
The i las sug- 
GLASS FIBER INSULATION ics: tro methods of improvin 


the properties of reinforced plas- 
Simplify your design problems for volume produced products with this tics. One suggests the use of a 
versatile line of glass fiber insulations. Gustin-Bacon manufactures glass | very thin layer (0.00001 in. thick) 
fiber insulation for thermal insulation or sound absorption in any form you | of low modulus material to act 
want it and ships directly from the factory to your assembly line. More as a cushion between the resin 


specifically we can furnish you — and the fiber. This may raise the 
value of load where the bend oc- 
MOLDED INSULATION PARTS — as self supporting insulation parts or curs in the stress-strain curve and 


as snap-in liners for metal housings. Molded parts are the ideal material increase the over-all modulus of 
where installation of blanket insulation may not be practical. the material. The second method 


DIE-CUT MATERIAL — plain or with facings. Cutouts and shapes to suggests the use of a low shrink 


ik an “— ' resin to reduce internal stresses 
your specifications for an accurate fit in assembly line products. : 
that may cause cracking of the 


CYLINDRICAL MOLDED PARTS for insulating round shapes as thermal fibers and resin. 
insulation or sound absorber or as a replacement for metal. Can be used 
to convey air. 


BLANKET ROLLS of either fine blown fibers or long textile-type fibers, 
in many lengths, widths and thicknesses, plain or with facings or coatings 


or stitched to special backing. Use of a nickel-chromium-boron 
high-temperature brazing alloy 
has solved the problem of brazed 
joint separation in the manufac- 
OEM Division ture of  bi-metallic hydraulic 

manifolds for guided missile ap- 

Ueda gAGUL plications. The brazing alloy, 

| known as Nicrobraz and developed 

by Wall Colmonoy Corp., is said to 

resist separation during process- 


ing which involves a bonding bath 


ean prey! and acoustical giass fiber Capon 
Pipe couplings and fittings * Molded glass fiber pipe insulation and temperatures of 1800 F. 
The hydraulic manifold is com- 


234 WEST 10th STREET, KANSAS CITY, MISSOURI posed of a cluster of steel tubes 
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Ni-Cr-B Brazing Alloy 
Solves Joining Problem 


Let us help “engineer” insulations to fit your assembly line products. We will 
be glad to furnish samples and technical information. Write today to 
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*Dixon Sintaloy, Inc. 
535 Hope Street 
Stamford, Connecticut 











...not only save money in manufacturing costs at the Marvel- 
Schebler Products Division of the Borg-Warner Corporation, but 
they are made dimensionally accurate to very close tolerances 
by its supplier* of brass powder parts. 


Alternative methods of production involve scrap loss, machining 
time and expensive bar stock. On the other hand, as pressed and 
sintered from 80-20 leaded brass, the gear requires no secon- 
dary operations, involves no scrap loss, is accurate and durable. 


The linear sequential timer in which this brass powder gear is 


used controls the operations of a leading home appliance in which Foggy dew on 99 


dependability, long life and low cost are of major importance. 





no problem for safety 








































































structural parts to assist in evaluating 


this means of production in terms of GEORGIA — PACIKIC 


your particular needs. CORPORATION 
(SEND FOR YOUR COPY 
60 East 42nd Street, New York 17, N. Y.— Dept. MM-557 


Please send free sample and literature on GPX. 


.093)* 004 e 
| 062.006 sIgns of Plastic-Surfaced 
O1I0/OI5 ~ a ae 0 
C OO si x - 
= Plywood and ‘Scotchlite 
= Te 
34 co = 3 5 i There’s a bright future ahead for highway signs 
, —— | © I of GPX General Use and “Scotchlite’”’ Reflec- 
Ff be { tive Sheeting as more and more states replace 
= metal signs. Comparison proves that high den- 
beat 093, sity GPX Plastic-Surfaced Plywood actually 
deters moisture condensation and resists van- 
dalism, sand etching, rain, or hail better than 
metal. GPX super-smooth surface is an ideal 
What Can BRASS POWDER PARTS (lo for you? base for reflective sheeting at far lower cost. 
se i Pav’ diteled whermation on thé deden, Don’t take chances on safety signs that take 
properties, production and application chances on human lives...insist on GPX. 
of brass and other nonferrous powder Free sample on request. 
parts you should have a copy of our 
manval. It will give you 20 case his- > -_ 
pressed BRASS : tories of brass and nickel silver powder w ww 


Name... 
Address 


City 
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HAVE YOU 
CONSIDERED 
THE IMPORTANT 
ADVANTAGES OF 


FILLED TEFLON*? 











FOR: 


Guide 
Bushings, 
Vanes 
and 
Wear 
Rings 


Electronic Bushings, 
insulators 

and 

Tuning 


Rod & Tubing 


Formed 
Gaskets 


Valve 

Seats 

and 
Packings 


Special brazing alloy jis required 
for fabrication of manifold. 


cast into a magnesium housiny 
(see photo). Four 1!,-in. stainless 
steel tubes are first positioned 
and brazed in place and rein 
forced with '%-in. drill rod cross 
members to form a rigid, dimen 
sionally stable assembly. The tube 
assembly is then given a bonding 
bath and cast into the magnesium 
housing. 

Copper brazing cannot be used 
in this application because of 
copper’s high solubility in the 
the bonding bath which results 
in separation of the brazed joint. 
Fabrication by welding is difficult 
because of the tendency of thin 
walled members to fracture when 


It has been definitely established that the value of Teflon can be Joined to the thicker sections. 


considerably enhanced by the use of fillers in certain applica- 
tions. Laboratory and field experience has demonstrated that the 
use of fillers permit Teflon to be more readily tailored to a wide 
variety of chemical, electrical and mechanical applications. Also, 
some mechanical properties can be improved. These include: 


Property Data on 
NiAl Intermetallics 


The high melting intermetallics 
have frequently been considered 
for high temperature applications. 
The nickel-aluminum system is of 
special interest because composi- 
tions of this type prepared by 
powder metallurgy have been re- 
ported to possess good modulus of 
rupture up to 1800 F and excellent 
oxidation resistance up to 2000 F. 

Now, a better understanding of 
these materials is possible as a 
result of work by Edward M. 
Grala, of Lewis Flight Propulsion 
Laboratory, who has studied the 
effects of composition and homog- 
enization heat treatments on the 
hardness and tensile properties of 
nickel-aluminum intermetallics. 

Mr. Grala finds that relatively 
small changes in composition with- 
in the NiAl phase result in ap- 


1) resistance to deformation under load 
2) resistance to wear 

3) thermal conductivity 

4) compressive strength 

5) hardness 


By thus improving its properties, Teflon now offers even greater 
industrial potential. This is the reason filled Teflon has become 
an important item in the “John Crane’’ Chemlon® line of better 
Tefion products. 

Chemlon is available with such fillers as glass fiber, carbon, 
graphite, copper and bronze, talc, calcium fluoride and other 
inorganic materials. 

SEE US AT THE DESIGN ENGINEERING SHOW 
BOOTH 1042 

Crane Packing Company, 6460 Oakton Street, Morton Grove, 

Illinois, (Chicago Suburb). In Canada: Crane Packing Co., Lid., Hamilton, Ont 


* DuPont Trademark 


oll, Sr SB 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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For fast, cold sandwich bonding 
... 3M Adhesive EC-1357 








NIP ROLLER OR COLD PRESS COMPLETES STRONG, LIGHTWEIGHT SANDWICH PANELS WITH EC-1357. YOU NEED NO HEATED PRESSES. 


Gain the speed and economy of cold 
bonding! Fabricate sandwich panels 
for non-load bearing uses with 3M 
Adhesive EC-1357. 


This high-strength, flexible adhesive 
bonds sandwich panels without clamps 
or heated presses. You force-dry the 
solvent out of the adhesive before 
bonding. Cold press or nip roller 
finishes the job. You get maximum 
immediate strength. And EC-1357 
builds up even more strength with 


age as it cures at room temperatures. 


Because it is dark in color, EC-1357 
absorbs drying heat fast. Thus it 
cuts production time, allows contin- 
uous movement from adhesive spray- 
ing to finished panel. EC-1357 resists 
moisture and normal temperatures, 
too. For load-bearing panels, inves- 
tigate 3M Adhesive EC-1177. 


SEE WHAT 3M ADHESIVES CAN DO FOR YOU! 
Consult 3M research. Contact your 


3M Field Engineer. Or for information 
and free literature, write on your 
company letterhead to: 3M, Dept. 85, 
417 Piquette Ave., Detroit 2, Mich. 





MINNESOTA MINING AND MANUFACTURING COMPANY : ADHESIVES AND COATINGS DIVISION 
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METALS 
by 


WALLING 


Whether the need is for vital 
aircraft parts that must with- 

stand the searing heat of today’s 
planes or those still on the drawing 
board . .. or for equipment used in 
handling acids and other corrosives 
throughout industry, Wallingford Steel 
is meeting the challenge successfully. 


Constantly searching for new metals, new 
methods, Wallingford has long engaged in 
research and experimentation with high- 
strength, corrosion-resistant, high- 
temperature alloys. Research, too, has 
played a large part in enabling Wallingford 
to produce the quality stainless steel strip 
and tubing necessary to meet the rigid 
requirements of today’s applications. 


Wallingford’s progress aids your progress! 
Write for further information that can 
help you solve the problems of today 

... and tomorrow! 


THE 


WALLINGFORD 


STEEL CO. 
WALLINGFORD, CONN., U.S.A. 
Progress in Metals for over 35 Years 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy 
WELDED TUBES AND PIPE: Super Metals, Stainless 


For more information, turn to Reader Service Card, Circle No. 609 
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preciable changes in the mechanj- 
cal properties of these allovs 
Hardness at room temperature 
decreases with increasing alumi- 
num content up to the stoichio- 
metric composition (31.5% A\) 
then increases rapidly with fur- 
ther aluminum additions. Room 
temperature tensile strength of 
both as-cast and homogenized 
alloys, and tensile strength at 
1500 F, of homogenized alloys 
also decrease with increasing 
aluminum content up to the sto- 
ichiometric composition. For ex- 
ample, room temperature tensile 
strength of homogenized alloys 
varies from 29,450 psi for the 
25% aluminum alloy to 14,900 psi 
for the 31.5% aluminum alloy. 
At 1500 F, tensile strengths range 
from 29,050 psi for the 25% 
aluminum alloy to 14,500 psi for 
the stoichiomteric alloy. Alloys 
containing aluminum in excess of 
the stoichiometric value have poor 
tensile properties. 

None of the alloys shows any 
room temperature ductility. At 
1500 F, alloys containing up to 
31.5% aluminum exhibit con- 
siderable tensile ductility. 

Other conclusions, originally 
published in Technical Note 3828, 
National Advisory Committee for 
Aeronautics, are: 

1. Homogenization of as-cast al- 
loys does not produce large 
changes in room temperature ten- 
sile strength. Small increases or 
decreases occur, however, depend- 
ing on the alloy’s composition. 

2. Stoichiometric NiAl attains 
its highest tensile strength, 19,800 
psi, at 1200 F. This is the lowest 
temperature at which this alloy 
appeared to have tensile ductility. 
Above 1200 F, tensile strength 
falls off slowly to a value of 9600 
psi at 1800 F. The 100-hr rupture 
strength of stoichiometric NiAl is 
4500 psi at 1500 F. 

3. The 1500 F tensile strength 
of the 30% aluminum alloys is 
affected by heat treatment below 
the grain growth temperature. 
Although no microstructural dif- 
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from expert hands to you... 


DROP FORGINGS [Expertly designed and made for maximum strength 
and toughness. Accurate, flash-free surfaces — smooth, bright, flawless 
finish. Forged in a wide range of metals and alloys in weights from % 
to 15 lbs. 
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UPSET FORGINGS Accurately produced high strength parts in a wide 
variety of metals and alloys. Ritco “Bright Finish’ Upsets are free of flash, 
voids and blow holes . . . assure excellent machining qualities. 


SPECIAL FASTENERS Ritco maintains complete facilities for making 
Special Fasteners in any metal or alloy . . . ferrous or non-ferrous. . . 
ground or unground. Bolts to 2” diameter; studs to 2/2” diameter. Cut or 
alloys precision rolled threads. 


Tiseae RHODE ISLAND TOOL COMPANY 
00 psi @ Write Ritco into your plans .. . 154 WEST RIVER STREET + PROVIDENCE 1, R. I. 
alloy. send blueprints and specifica- j 
range tions for prompt estimates at 
no obligation. 
25% 
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Exclusive New England representative for Cleveland Cap Screw Company 
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a part of your future 


WERNER Aluminum EXTRUSIONS perform critical functions, achieve the high standards 
required for maximum product and production efficiency. Leading manufacturers of appliances, trailers, 

curtain walls, aircraft, etc. depend on WERNER EXTRUSIONS for precision tolerances, consistent 

quality control and delivery to meet their production schedule. If your present or future product requirements include 
extruded aluminum parts—contact WERNER Aluminum. Sales representatives located in principal cities. 


ms Wa TW ERNE Re 


below 4 2 DEPT. MS-5 GREENVILLE, PA. © PHONE: GREENVILLE 1600 


Ware. Saag Oe ALUMIWN U ™M 
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@ restricted flow of atmosphere 

e leaky furnace seals 
5 @ transient moisture and air from quench tank 
@ air carried into the furnace with the charge 


with the DEWPOINTER 


Quick and accurate readings of dewpoints 
in each furnace zone give the heat treater 
the most valuable information possible 
for accurate adjustment of furnace atmos- 
phere. 

In one relatively inexpensive unit, the 
Dewpointer brings you this accurate data 
with simple operations. Any shop man __Ejijminate Guesswork 
can get precise readings every time—for Here’s what you actually 
the maximum in effective furnace control. S¢¢ with a Dewpointer—a 

he Al D : : swirl of sunbeams that is 

Only the Alnor Dewpointer gives you unmistakable in reading. 
controlled test conditions...indications Find out why so many use 


take place in an enclosed chamber. Dew he Dewpointer for atmos- 
phere control. Send for 


or fog is suspended in the air as sunbeams your copy of the illustrated 
—not on a polished surface. This unique Dewpointer Bulletin. 

— . h Write: Illinois Testing 
principle gives you the greater accuracy, | 1 cctories, Inc., Dept. 
faster readings required for critical heat 522° 420 North LaSalle 


treating atmosphere control. Street, Chicago 10, Ill. 








ILLINOIS TESTING 
LABORATORIES, INC. 
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IN MATERIALS 


ferences are observed, specime; 
homogenized at 2400 F have an 
average 1500 F tensile strength o{ 
24,850 psi, compared to 16,300 psi 
for those homogenized at 2100 F. 

4. For the 25% aluminum alloy, 
heat treatment (which produces 
grain coarsening) decreases ten- 
sile strength at both room tem 
perature and 1500 F. The 1500 F 
properties decrease from 29,050 
psi tensile strength and 25.9%, 
elongation, for specimens homoge- 
nized at 2100 F, to 18,700 psi 
tensile strength and 0.5% elonga- 
tion, for specimens given a grain 
coarsening heat treatment at 2400 
F, 

5. Additions of 0.5, 1.0 and 
2.0% molybdenum to stoichiomet- 
ric NiAl decrease as-cast grain 
size and result in appreciable in- 
creases in tensile strength and 
ductility at both room and elevated 
temperatures. 


Liquid Neoprene Rubber 
Self Cures into Gasket 


Gates Engineering Co., P. O. 
Box 1711, Wilmington, Del., is 
marketing a_ self-curing liquid 
neoprene compound called N-99 
Compound that can be sprayed 
onto bolted or riveted flanges and 
lapped metal sheets to provide a 
permanent weatherproof seal. The 
cured material, said to be tough 
and elastic, is recommended for 
air, fume, and heating ducts; 
cargo trailers and buses; pre- 
fabricated metal buildings; and 
marine and aircraft construction. 


Precious Metal Alloy 
Offers High Resistivity 


A new palladium-gold-iron alloy 
which offers very high resistivity 
plus a negative temperature co- 
efficient of resistance, is now 
available for use as potentiometer 
wire. 

Developed by Baker & Co., Inc., 
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High-speed sigma welding a 5-in. thick alloy paper mill roll. Note top quality of multipass weld beads. 


... SIGMA WELDING AND ALLOYED METALS 











Because sigma welding joins modern alloys of varying types and thicknesses in fast, 
clean operations, it has gained recognition by manufacturers throughout industry 


as the most efficient welding process for a wide range of alloy fabricating jobs. | 


Combines Advantages 

Sigma welding is an extremely versatile process—it joins metal alloys ranging in 

thickness from 0.035 inch to more than five inches (in multipass operations) — 

and attains up to four times faster wire deposition than other welding processes. 
Gain the full advantages of modern sigma welding . . . Contact your local LINDE 


Representative for complete information, or write today for free literature, 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street UCC New York 17, N. Y. ae 


Offices in Other Principal Cities 
In Canada: LINDE AIR PRODUCTS COMPANY Trade-Mark 


Division of Union Carbide Canada Limited, Toronto 





The term "'Linde”’ is a registered trade-mark of Union Carbide and Carbon Corporation. 
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the new alloys are making possi! 
a number of improvements jj, 
potentiometer design. For ex 
ample, the alloy’s lower vulner 
ability to severe temperatur tel 
changes makes it suitable for use UO! 
in guided missile instrumenta- co 
tion. Also, since the high resis. te 
tivity alloys permit the use of le 
less wire, designers are able to re 
reduce size of some instruments 

while retaining a given resistance. In 


Finally, expensive fine wire can al 
be replaced without decreasing he 
resistance. a 


Ww 
al 


Effect of Cold Working : 
on Nickel-Base Alloys 0: 


The ever-increasing demands 
placed on metals often necessi- 
tates a reevaluation of factors 
previously considered unimpor- 
tant. For example, although the 
effect of superficial cold working 
caused by machining nickel-base 
alloys was not considered sig- 
nificant in older applications, it 
may be very influential in deter- 
mining the alloy’s performance in 
gas turbines. 





@ Major developments in recent 
years have resulted in new upper 






















limits for gray iron castings. control in all phases of gray iron The amount of cold working ‘ 
Modern metallurgy is providing production are boosting quality. that can result from pananenins f 
irons ina wider range of mechani- _—As a result of these accomplish- has been demonstrated by Pronkin ¢ 
cal and. physical properties. ments, modern gray iron castings - the Nov 56 arrtote of Vest- h 
Improved materials and new are replacing other production nik Mashinostroyeniya (Russian). | 
molding techniques are produc- _—materials—even so-called miracle Broaching, which is commonly ¢ 
ing castings with a better surface = metals—in countless applications used for machining the fir-tree ( 
finish and closer dimensional heretofore considered impossible section of gas turbine buckets, ‘ 
accuracy. Instrumentation and _ to cast in gray iron. causes a pronounced increase in 
the surface hardness of nickel- ‘ 
Free Summary of Specifications. Be sure you are fully base alloys. For example, the 

acquainted with the new “upper limits” of gray iron. Write microhardness of an unmachined 

for a copy of GIFS up-to-date “Summary of Specifications.” specimen was 350/370 Vickers. 

The built-up edge had an average 
ae a a a ee ee ee ee hardness of 580 Vickers and the | 


chip was about 470. The broached | 
t's time to desig n with surface showed 430 Vickers. The 


broaching operation, therefore, 

BRAY [ROW CASTINGS increases surface hardness by 
about 20%. 

GRAY IRON FOUNDERS’ SOCIETY, INC. Tests to determine the signifi- 

National City-East 6th Bldg. » Cleveland 14, Ohio cance of this factor are described 

Welcome to G.I.F.S. Booth Nos. 1242-44 | by Buckle, Galmiche and Gilles in 


at the Design Engineering Show a recent issue of Revue de Metal- 
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ygie (French). The authors 
point out that scaling has very 
little effect on these high-nickel 
illoys, even at the highest con- 
emplated service temperatures. 
On the other hand, appreciable 
corrosion cracking is observed at 
temperatures higher than about 
1380 F and, in certain cases, may 
result in service failures. 

Specimens of nickel-base alloys 
in three conditions (electrolytic- 
ally polished, skin annealed by 
holding ten minutes at 1975 F in 
a current of hydrogen and cold 
worked) were tested for 100 hr 
at 1650 F in the products of com- 
bustion of kerosene (with 0.5% 
sulfur), which were alternately 
oxidizing and reducing. The re- 
sults show that surface cold work- 
ing has a considerable influence 
on the penetration rate of prod- 
ucts of corrosion. Therefore, the 
possibility of very pronounced 
local cold working by machining 
must be taken into consideration. 

The direct relation found be- 
tween the appearance of corrosion 
cracking and cold working empha- 
sizes the fact that a machining 
groove — even if subsequently 
eliminated by mechanical polish- 
ing—has an effect on the subsur- 
face and produces an accelerated 
change in adjacent zones. It can 
have a harmful effect on service 
life, even over and above any 
corrosion effect. Skin annealing 
does not cause any corrosion and 
assures some protection of treated 
material against the action of 
combustion gases at high tem- 
peratures. 


Aluminum Shapes 
Are Easy to Enamel 


Three new patent pending, mill 
products made of a magnesium- 
silicide type aluminum alloy, have 
been announced by Aluminum 
Co. of America, 1501 Alcoa Bldg., 
Pittsburgh ‘19, Pa. The three 
new products, recommended for 




































You can see the difference 


... not with the naked eye, we'll admit... nor even with bifocals, 
but put a polished and etched sample of our new FLEXOGRAIN 
phosphor bronze under the revealing eye of the microscope and 
compare it with phosphor bronze strip generally available. 
The scientifically controlled, fine grain structure of FLEXOGRAIN 
is great for severe bending and other complex forming operations . 
improves fatigue resistance, surface finish and ductility 
. and cuts costly fabrication rejects to a minimum. 
At Riverside-Alloy we have always been keenly aware of the 
importance of grain size control in determining functional and 
fabrication properties of our alloys. We have been supplying 
fine grain phosphor bronze strip for special applications for 
over 20 years. Now, with our recently expanded, modern facilities, 
we can supply production quantities to meet your needs. 


For detailed information write to Riverside-Alloy Metal Division, 
H. K. Porter Company, Inc., Riverside, N. J. 


Send today for 
e Technical Bulletin T-4. 





Coane 


PRENTISS WIRE MILLS 
Holyoke, Mass. 


RIVERSIDE METAL 
Riverside, N.J. 


RIVERSIDE-ALLOY METAL DIVISION 
H. K. PORTER COMPANY, INC. 
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ALLOY METAL WIRE 
Prospect Park, Pa. 














One of the Fansteel 

77 Metal weights 
used to dampen vibration in 
jet tanker boom. 


ii 








cking a ia of weight : 
For, 77 “Metal i Rick: as heavy as stee!. 










into a small sp ¢ 







Fansteel 77 has a lot of down-to-earth uses too, such as 
“shields for radioactivity, as rotors, governors and hbalancers. 
Fansteel 77 is pressed into shape from powder so there is 
negligible scrap loss. It has high tensile strength (105,000 psi) 
» as well as high yield (85,000 psi). i machines asi! as 
“Cast iron. 














If you are trying to conquer anything from 
wild vibration to annoying chatter, a letter 
to Fansteel will probably i ts 
save you a lot of time 2 


and trouble, Write for this 


FREE BOOKLET 





Tupyiaal METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A 
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use in the porcelain enamelj 
industry, are an enameling she 
and two extruded shapes. The, 
are known as No. 1 Porcelai: 
Enameling Sheet and Nos. 1 and 2 
Porcelain Enameling Extruded 
Shapes. 

According to the company, the 
new aluminum shapes provide a4 
uniformity of behavior through- 
out the enameling process; im 
prove adherence of the enamel to 
the aluminum; permit less criti- 
al control of aluminum parts 
during metal surface preparation: 
and lower enameling costs. 




















New Data on Fatigue 
Below 10,000 Cycles 


Much information has_ been 
published on the endurance limit 
and fatigue life of materials at 
stresses that produce failures in 
much more than 10,000 cycles. 
Information on fatigue tests pro- 
ducing failures in less than 10,000 
cycles is extremely limited. Re- 
cently Walter Illg, Langley 
Aeronautical Laboratory, tested 
notched and unnotched sheet speci- 
mens of 2024-T3 and 17075-T6 
aluminum alloys and SAE 4130 
steel in the range between 2 and 
10,000 cycles. Originally presented 
in Technical Note 3866, National 
Advisory Committee for Aero- 
nautics, results of Mr. IIlg’s tests 
show that: 

1. Repeated applications of 
stresses in the vicinity of the ulti- 
mate strength on notched and un- 
notched specimens produce fail- 
ures in much smaller numbers of 
cycles than might be inferred 
from previously published data. 

2. The ratio of the fatigue 
strength of unnotched specimens 
to that of notched specimens at 
the same lifetime decreases with 
increasing nominal stress. 
































3. The tensile strengths of 
notched specimens of 7075-T6 alu- PR 
minum alloy and SAE 4130 nor- TIy 


malized and hardened steel are 
higher than those of unnotched 


Hy 


ol 
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BETTER PRODUCTS SECTION 


| casting minus only .2% of 


being 100% conductive. 

AS LITTLE AS 0.005% 
(214 gram cartridge) re- 
fines high temperature 
copper, brass, bronze, and 
nickel-silver, producing a 
sounder, more uniform 


casting. 
THE SALTS of Lithium, 
Carbonate and Chloride 
benefit the heat treater 
by lowering bath melting 
points. 
Is your foundry using 
Lithium? Our banks of 
electrolytic cells can sup- 
ply experimental grams or 
commercial tons. Send for 
details of actual foundry 


tests. 
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Largest Immersion Equipment for 
Uitrasonic Cleaning by GU 


Lowest cost conveyorized automatic ultrasonic cleaning is 
now practical with these new General Ultrasonics D-52 
immersion Sonicells. Each unit provides a full 52 square 
inches of radiating area, operating at 20,000 cycles for 
maximum effectiveness. 


The improved, customer-tested, D-52 has all-welded stain- 
less steel construction and an exclusive internal design that 
results in great ruggedness, high efficiency and long life. 
Groups of D-52’s provide efficient and economical oper- 
ation in tanks and vats of unlimited volume in all the usual 
cleaning solutions. 


These Sonicells are powered in large installations by ex- 
clusive GU motor generators for maximum dependability. 
Smaller installations are powered by our Model 700 and 
Model 400 electronic generators designed for continuous 
operations. All controls are simple and easy to operate. 


The increased power of these new units has proved highly 
successful for the most difficult and largest cleaning oper- 
ations to remove dirt, buffing, grinding and lapping com- 
pounds and also to replace hand cleaning operations on 
blind surfaces. 


For further information or demonstration call or write. 


THE ULTIMATE IN ULTRASONICS 
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specimens of the same materizis. 
The reverse is true for 2024-T2 
aluminum alloy. 

4. There appears to be no signi- 
ficant difference between the test 


results of polished and unpolished ° 


specimens or between the test 
results of specimens cycled at 50 
and 1800 cpm. 


A New Nodular Iron 


A new nodular (ductile) iron 
which combines the process ad- 
vantages of cast iron with many 
of the advantages of steel, is now 
being made at American Meter 
Co.’s Reliance Foundry. 

The new metal, called Relianite, 
is said to have cast iron’s low 
melting point, good fluidity, cast- 
ability and machinability, and 
steel’s high strength, toughness, 
ductility and wear resistance. It 
is available in four grades: Rl 
offers toughness, shock resistance 
and maximum machinability; R2 
is suitable for heavy duty machin- 
ery parts; R3 has superior wear 
resistance; and R4 is specially 
suited for high temperature ap- 
plications, up to 1600 F. 


Strength of Cermets 
vs Surface Treatment 


Theoretical and experimental 
investigations of the effect of sur- 
face condition on the strength of 
various brittle materials have 
shown that small surface defects 
can radically affect strength prop- 
erties. However, no such investi- 
gation has ever been reported for 
cermets. 

Information along these lines 
is now available as a result of the 
investigation carried out by 
Leonard Robins and Edward 
Grala. As reported in Technical 
Note 3927 of the National Advis- 
ory Committee for Aeronautics, 
the authors felt that since cer- 
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Lehigh H does good job 


in blanking-and-forming die 


Vear-resistanee, low distortion, and high 
“pressive strength were the tool-steel 
rejuirements needed for a blanking and 
orming operation at Hickory Springs 
lanufacturing Co., Hickory, N. C., mak- 
ws of bed rails and platform rocker 
hinges. Their choice, and it was a good 

ne, too, was Bethlehem Lehigh H. 

The jobs involved blanking and form- 
ug cold-rolled strip in thicknesses from 
'.000 in. to 0.078 in., in presses of up to 
“! tons eapacity. The Lehigh H dies, 
hardened to Rockwell C 58-61, performed 
silistaetorily, produeing about 100,000 
pieces between grinds. Only 0.015 in. was 
moved in redressing. 


You Save Time 


li you work with hardened bushings, 
rng dies or draw rings—in fact, any part 
requiring a center ‘hole in the steel— 
you'll save time by using Bethlehem Hol- 
lw-Bar Tool Steel. Bethlehem Hollow- 
Bar is made by a high-speed trepanning 
Process, by which hammer-forged or hot- 


Bethlehem Lehigh H is an outstanding 
high-earbon, high-chromium grade of air- 
hardening tool “steel, with the character- 
istics to take the tough jobs in stride. 


TYPICAL ANALYSIS 


Carbon 1.55 Molybdenum 0.80 
Chromium 11.50 Vanadium 0.40 


You'll like Lehigh H the very first day 
you put it to work. But don’t baby it! 
Give it a real test, one that requires a 
combination of wear-resistance, shock- 
resistance, and compressive strength. 
Your Bethlehem tool-steel distributor has 
Lehigh H tool steel in stock. Why not eall 
him right now, while you have it in mind. 


with Hollow-Bar —> 


rolled bars are cored out, then reugh- 
turned on the outside. Hollow-Bar arrives 
ready to go to work. There’s no time lost, 
no waiting for forged rings or dises. 
Hollow-Bar is furnished in BTR (Beth- 
lehem Tool Room, oil-hardening), and 
Lehigh H (high-earbon, high-chrome). 


ENGINEER SAYS 
You Can Salvage Tools 
W hich Have Grinding Cracks 


When produced, grinding cracks are usu- 
ally shallow (0.002 in. to 0.004 in.). If 
their presence is detected early, it is often 
possible to salvage the tool, assuming that 
metal-removal will not render the tool un- 
usable. This can be done by cautious 
grinding, which removes but a_ small 
amount of metal (0.00025 in. per pass), 
and does not generate excessive heat. ‘lo 
keep heat at the minimum, use a soft, 
eoarse-grit, 36-grain wheel, plus a liberal 
amount of liquid coolant. 

If a number of light cuts are taken, with 
intervals between cuts to prevent build- 
ing up temperature, the grinding cracks 
ean be removed, so long as the tool has 
been properly heat-treated. But if ordi- 
nary grinding technique is used, the 
eracks will enlarge ahead of the grinding 
wheel, and ultimately will go all ‘the way 
through the section. 

Magnetic-powder testing is required 
for examination of the tool during the sal- 
vage operation, in order to determine 
when the cracks have been removed. If 
grinding cracks are detected before a too! 
is used (this requires magnetic-powder 
testing in most instances), salvage is 
usually successful. But should a tool be 
put in service with undetected grinding 
cracks, salvage may be impossible be- 
eause of growth of the cracks in service. 
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mets are relatively brittle mate. 
rials, small surface imperfections 
can be expected to result in a 
large loss of strength and impaet 
resistance. The room _ tempera- 
ture modulus of rupture and jim- 
pact strength of titanium carbide- 
30% nickel-base cermet  specj- 
mens were given various surface 
treatments (grinding, lapping, 
blast cleaning, acid roughening. 
and oxidizing) and then studied. 
Results of tests show that: 

1. Principal losses in strength 
occur after the as-ground speci- 
mens are given one of the follow- 
ing surface treatments: oxidation 
at 1600 F for 100 hr, roughening 
with aqua regia, and severe grind- 
ing with silicon carbide abrasive 
wheel. 

2. Modulus of rupture of oxi- 
dized specimens increases after 
refinishing the surface by grit 
blasting and grinding with a 
diamond abrasive wheel. 

3. Lapping with diamond pow- 
der, steel-grit blasting and vapor 
blasting have little or no effect 
on the as-ground strength. 


Corrosion Resistance 
of Titanium Alloys 


Although there are considerable 
data available on the corrosion 
properties of pure titanium, little 
information exists on the corrosion 
properties of titanium alloys. Part 
of the gap has now been filled by 
Lex B. Folden, Walter L. Acher- 
man and David Schlain. Their 
study, originally reported in Bur- 
eau of Mines Report of Investiga- 
tions 5299, had three objects: 1) 
to compare the corrosion resistance 
properties of titanium consoli- 


i dated by arc melting and by 
ay ted powder metallurgy techniques, 
2) to evaluate the properties of 


tates certain alloys of titanium with 


manganese, chromium, vanadium 


asket Plastics Drv tion and iron in typical acid and salt 


solutions, and 3) since zirconium 
OF THE GARLOCK PACKING COMPANY is extremely resistant to corrosion, 
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Tremendous Resistance to Wide Variety of 
Acids, Alkalies, Salt Solutions and Oils! 


fARN MARBON CHEMICAL 


THE PERFECT RESIN 
FOR THE MANUFACTURE 
OF ANY PRODUCT 
THAT DEMANDS... 


@ Chemical Resistance 
@ Lightweight 

@ Non-Corrosion 

@ Dimensional Stability 
@ High Impact Strength 
@ Machineability 

@ Economic Molds 

@ Low Brittle Point 


®@ High Heat-Distortion 


Get the Facts... 


Write Today for 
TECHNICAL LITERATURE 


MARBON CHEMICAL 


For more information, turn to Reader Service Card, Circle No. 613 





YCOLAC. 


Vleus WIGH-IMPACT THERMOPLASTIC RESIN 







It's good business to use molded industrial Cycolac 





parts for valves, fittings, acid baths, connectors and 
insulating uses. CYCOLAC with its high impact 
strength, toughness, non-corrosive nature is resistant 
to a wide variety of acids, alkalies, salt solutions and 
oils. CYCOLAC has wide temperature range of use- 
fulness; outstanding electrical properties plus excel- 


lent dimensional stability. 


M arbon Division of BORG-WARNER 


Ua DY. GARY, INDIANA 


. . . Precision Resins for Precision Made Products 









MAY, 1957 ¢ 273 














MOLDED] 
FIBER 
GLASS 

















































































MOLDED FIBER 
GLASS is a beautiful, 
strong, lightweight, 
dielectric, corrosion 
resistant material... 
easily molded into 
almost any size or 
shape. It has infinite 
design possibilities. 


























If you are plan- 
ning to improve your 
present products, or 
design new ones... 
or if you are looking 
for ways to cut pro- 
duction costs ... in- 
vestigate MOLDED 
FIBER GLASS, as cus- 
tom molded by the 
Molded Fiber Glass 
Company. 

































Consultation with 
MOLDED FIBER GLASS 
engineers entails 
neither cost nor ob- 
ligation. 





Moided 
Fiber 
Glass 
Company 






4421 Benefit Avenue 
Ashtebule, Ohio 
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to determine whether some of the 
properties of zirconium might be 
incorporated in such alloys. 

Results of their tests indicate 
that titanium-7% manganese, 
titanium-1.8 chromium-0.9% iron 
and titanium-2.7 vanadium-2.7% 
iron alloys have similar corrosion 
properties in acids and in chloride 
solutions ; however, there are some 
differences in the corrosion be- 
havior of these metals. The titani- 
um-vanadium-iron alloy is a little 
more resistant than unalloyed 
titanium in some acid solutions, 
and the titanium-manganese and 
titanium-chromium-iron alloys are 
usually less resistant. 

Arc-melted and powder metal- 
lurgy titanium possess similar 
corrosion properties. However, 
are-melted titanium is slightly 
superior to titanium consolidated 
by powder metallurgy in its re- 
sistance to sulfuric and phosphoric 
acid solutions. 

As far as additions of zirconium 
to titanium are concerned, the 
investigators found that such 
additions greatly increase the cor- 
rosion resistance of titanium in 
hydrochloric and sulfuric acid 
solutions and, to a lesser extent, 
in phosphoric acid solutions. As 
little as 14% zirconium is effec- 
tive, and larger percentages pro- 
duce progressively better resist- 
ance. 


Also of interest was the dis- 
covery that the titanium-manga- 
nese, titanium-chromium-iron and 
titanium-vanadium-iron alloys be- 
come embrittled in the more 
concentrated acid solutions. The 
degree of embrittlement is usually 
proportional to the corrosion rate. 


How Grinding Affects 
Chromium Electroplate 


The physical and chemical prop- 
erties of porous chromium electro- 
plates depend largely on_ the 
distribution and depth of oil- 
retaining “channels.” In turn, the 
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MEEHANITE CASTINGS ARE MADE ONLy 
BY MEEHANITE FOUNDRIES 


The American Laundry Machinery Co., 
Rochester, N. Y, 

Atlas Foundry Co., Detroit, Mich. 

Banner Iron Works, St. Louis, Mo. 

Barnett Foundry & Machine Co., 
Irvington, N. J. 

Blackmer Pump Co., Grand Rapids, Mich. 

Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 

Compton Foundry, Compton, Calif. 

Continental Gin Co., Birmingham, Ala. 

The Cooper-Bessemer Corp., 
Mt. Vernon, Ohio and Grove City, Pa. 

Crawford & Doherty Foundry Co., 
Portland, Ore. 

Empire Pattern & Foundry Co., Tulsa, Okla, 

Florence Pipe Foundry & Machine Co., 
Florence, N. J. 

Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 

General Foundry & Mfg. Co., Flint, Mich, 

Georgia Iron Works, Augusta, Ga. 

Greenlee Foundry Co., Chicago, Ill. 

The Hamilton Foundry & Machine Co., 
Hamilton, Ohio 

Hardinge Company, Inc., New York, N. Y. 

Hardinge Manufacturing Co., York, Pa. 

Johnstone Foundries, Inc., Grove City, Pa. 

Kanawha Manufacturing Co., 
Charleston, W. Va. 

Koehring Co., Milwaukee, Wis. 

Lincoln Foundry Corp., Los Angeles, Calif, 

Palmyra Foundry Co., Inc., Palmyra, N. J. 

The Henry Perkins Co., Bridgewater, Mass. 

Pohlman Foundry Co., Inc., Buffalo, N. Y. 

The Prescott Co., Menominee, Michigan 

Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 

Ross-Meehan Foundries, Chattanooga, Tenn. 

Sonith Industries, Inc., Indianapolis, Ind. 

Standard Foundry Co., Worcester, Mass. 

The Stearns-Roger Mfg. Co., Denver, Colo. 

Valley Iron Works, Inc., St. Paul, Minn. 

Vulcan Foundry Co., Oakland, Calif. 

Dorr-Oliver-Long, Ltd., Orillia, Ontario 

Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brantford, Ontario 

Otis Elevator Co., Ltd., Hamilton, Ontario 
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This handy Meehanite Wheel Chart M-6 
contains complete physical specifications. 


Write today to Meehanite Meta! 
Corporation, Department 1A, 


714 North Avenue, New Ro- 
chelle, New York. 





 MEEHANITE’ 


For more information, Circle No. 522 


Rigidly controlled Meehanite metal assures uniform 
physical properties in all sections of complex castings. 


This extremely complex Meehanite 
casting was made in large quanti- 
ties for use in the production of 
military tanks. Every casting had 
to be completely free from defects 
in order to pass exacting inspec- 
tion standards and uniformly high 
physical values were required, de- 
spite a number of intricate sections 
which varied from %4” to 2” in 
thickness. 


Meehanite metal may be poured 
in both heavy and light sections, 
minimizing the danger of draws, 
shrinks, openness of grain and vary- 
ing physical properties. Containing 
a controlled quantity of graphite 


in a pearlitic matrix, Meehanite 
castings shrink 50% less than steel 
during solidification, hence elimi- 
nating casting strains, warping and 
cracking. 


The uniformity and control of the 
microstructure of Meehanite cast- 
ings results in high strength, im- 
proved wear resistance, excellent 
vibration damping, dimensional 
stability, good machinability and 
many other engineering advantages. 


For more information write today 
for a free copy of the Meehanite 
Wheel Chart M-6 which contains 
complete physical specifications. 
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Effect of increasing casting dimension on 
tensile properties of Meehanite castings. 


MEEHANITE BRIDGES THE GAP BETWEEN CAST IRON AND STEEL® 


MEEHANITE METAL 


MEEHANITE METAL CORPORATION, NEW ROCHELLE, 


NEW YORK 
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F’ FACTS ABOUT ATLANTALLOY 
. PRECISION PLASTER MOLD CASTINGS 
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One-piece cast ice cutter 
for York Corporation’s 
Automatic Ice Maker re- 
placed fabrication of sev- 
eral stainless steel parts. 





Cast brush holder for 
General Electric aircraft 
generators lowered costs, 
provided closer tolerances 
and increased strength. 





Rugged skirt door operat- 
ing mechanism cast for 
Pennsylvania Railroad 
cars manufactured by the 
Budd Company. 


PLASTER MOLD CASTINGS * ATLANTALLOY PRECISION PLASTER MOLD CASTINGS »* ATLANTALLOY PRECISION PLAS 


J. C. Tarbell Associates, Inc. 
18 Maple Court 
E. Longmeadow, Mass. 
LAurel 5-3350 
Talbot Associates, Inc. 
1865 Morris Ave., Union, N. J. 
(N. J.) MUrdock 6-0833 
(N. Y.) OXford 7-3862 
Donald L. Ball 
7819 Tances Drive, Madeira, Ohio 
SY¥camore 1-9398 


MTLANTIG 


810 Bloomfield Avenu 





Today, ATLANTALLOY CASTINGS 
are used where precise dimensions and 
high physical values plus economy are 
essential. These unique precision plaster 
mold castings can improve your product 
design and reduce your costs: 


PRECISION — Meet precision machin- 
ing tolerances. Average limits, + .005 
on one side of parting line. Minimal or 
no machining or finishing. 


DESIGN — Compared with other tech- 
niques, this casting process makes 
possible the production of parts which, 
because of high physical properties, 
could not economically be produced by 
other means. Complicated assemblies 
requiring several machined parts can 
be cast accurately as one piece, including 
designs having internal teeth, stops and 
blind gear teeth. A wide range of 
Atlantalloys are available for your design 
needs. Chemical certification on request. 


EXCLUSIVE CASTING FEATURES — No 
gas formation when metal enters mold, 
and no ebullition of liquid metal. Self- 
venting molds yield to metal, cool slowly. 
Castings are practically stress-free with 
superior grain structure. Loose cores per- 
mit “impossible” designs. Finishes are 
exceptionally smooth and clean. 


ECONOMY — Major savings in machine 
work because of high finish, uniformity 
and accuracy. End costs below machined 
parts from rougher-type castings, even 
for limited volume runs. Greater savings 
for large runs. Time and material sav- 
ings since uniform castings always fit 
your jigs and fixtures without rejects. 
Tool life extended because castings have 
no blow holes, hard spots, or inclusions. 


ATLANTIC SALES REPRESENTATIVES 


George A. Greenamyer 
P. O. Box 91, Ardmore, Pennsylvania 
Midway 2-2113 


Stampress Engineering Co. 
P. O. Box 545, 468 Monroe Avenue 
Rochester 2, New York 
GReenfield 3-5423 


PRECISION CASTINGS 


More facts on “High Quality 
Precision Castings for Industry” 
Write for your free copy! 


CASTING and ENGINEERING CORP. 


e Clifton. N. J. © PRescott 9-2450 
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number or distribution of channels 
depends largely on plating condj- 
tions and their depth and width 
depends primarily on subsequent 
anodic treatment. The electro. 
plates are often ground to improve 
their appearance, but little js 
known as to how grinding affects 
the channels in the electroplate 
A. A. Mikhaylov, in the Sept ’5¢ 
issue of the Russian journal Vest- 
nik Mashinostroveniya, discusses 
the results of a number of grind- 
ing tests run on porous chromium 
electroplates. 

The author finds that the num- 
ber of channels in chromium elec- 
troplates increases with severe 
grinding and subsequent metal 
loss. For example, when metal 
removal is increased from 0.0004 
to 0.006 in., the number of chan- 
nels in the chromium electroplate 
increases to almost 100 times as 
many as on unground specimens. 
Increasing the depth of cut also 
increases the number of channels. 
Under the same grinding condi- 
tions internal grinding causes less 
change than external grinding. 

Type and hardness of the abra- 
sive wheel used in grinding the 
electroplate also affects channel 
formation. For instance, grinding 
without cooling produces 214 times 
as many channels as grinding with 
cooling. In general, the author con- 
cludes that the actual operation 
of removing metal is much more 
influential in changing the number 
of channels than are the thermal 
effects of grinding. 


Vinyl-Metal Laminate 
Is Abrasion Resistant 


A vinyl-metal laminate is being 
marketed by Arvin Industries, 
Columbus, Ind. The laminate con- 
sists of a vinyl sheeting (ranging 
in thickness from 0.004 to 0.020 
in.) laminated to steel, aluminum 
and/or magnesium sheets ranging 
in thickness from 0.015 to 0.060 
in. The vinyl sheeting is available 















The Test Bar Mirrors the Quality 
of the Product Casting 





When the Metal is 


FRONTIER 40-E° 
: Aluminum Alloy! 














Whether you purchase Frontier 40-E Aluminum Alloy which spell high quality in the test bar appear uni- 

castings direct or from a foundry licensed to produce formly throughout a large casting. And since Frontier 
this alloy, you can be sure that the high qualities that 40-E is a non-heat-treated aluminum alloy the high 
1€ have made this alloy famous are being maintained. strength physical properties are obtained by natural 
el How is this controlled? Test bars are required from aging at room temperatures. The high yield strength 
ig all licensees. These are sent to the technical research of Frontier 40-E Aluminum Alloy is of special value 
2 laboratory of the Frontier Bronze Corp. for complete in designing parts that must be light in weight and 
h analysis and physical testing. yet resist distortion or deformation. 
a One of the most unusual features of Frontier 40-E Yes, the test bar mirrors the quality of the product 
2 _ Aluminurn Alloy is the fact that the physical properties casting . . . here’s proof. 
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or . en ao Vest SAR CASTING Please send me a copy of the Alloy Data Book 
al giving Engineering and Metallurgical Facts on the physical | 
Yield Strength 23,500 22,700 properties of Frontier “40-E”. | 
Tensile Strength 36,600 35,500 : | 
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50 4874 PACKARD ROAD, NIAGARA FALLS, NEW YORK 
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Cr, Hf, Ir, Mo, Nb, Os, Pd, 
Pt, Re, Ta, Ti, V, W. Zr 






































The Heraeus Vacuum Arc Melting 
Furnace Mode! VA-L200C, small- 
est of a line of Heraeus Furnaces 
sold by CEC. 





This Roots pump maintains low, 
vapor-free pressures. A motor 
operating within the vacuum drives 
its rotary frictionless pistons. 
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Get pure vacuum melts of these metals 
in minutes! 


With this new Heraeus Arc Melting Vac- 
uum Furnace, the VA-L200C, you can get 
vacuum melts in ‘‘buttons’’ or ingots. 


You can get them of Titanium, Zir- 
conium, Tungsten, and other metals or 
alloys with high melting temperatures. 
You can get them fast and pure. 


Super-fast mechanical pump—A Roots 
mechanical vacuum pump pulls pressures 
in the furnace down to 5 x 104mm Rg— 
fast. 


Its throughput of 10,400 micron CFM 
at 10 microns easily handles sudden gas 
bursts encountered with certain metals. 


No oil contamination— The Roots pump’s 
frictionless rotary pistons require no oil 
sealing. There can be no contamination 
from backstreaming vapors in the system. 


No crucible contamination— The Heracus 
furnace has a water-cooled, copper cruci- 
ble which cannot contaminate the melt. 


Fixed or consumable electrodes — You 
may use either fixed electrodes of tungsten 
or metallic carbides, or consumable elec- 
trodes of the metal you are melting. 


This Heraeus furnace has many other 
features valuable in laboratory or small- 
scale production, including exceptional 
economy —operating either under vacuum 
or with an inert gas atmosphere. 


Heraeus of Hanau, Germany, has li- 
censed CEC as exclusive agent for Heraeus 
Arc Furnaces (and Roots Pumps) in 
this country. Complete details in our 
Bulletins P8-20 and P4-28. 


Consolidated Electrodynamics 
Rochester Division, Rochester 3, N. Y. 


formerly Consolidated Vacuum 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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in a number of patterns inely 
wood, leather and marble grains 
cloth, basket weave textures and 
metallized prints. 

The plastics-metal materia] js 
created through a _ laminating 
process that bonds textured and 
printed vinyl to one or both sides 
of a flat sheet of metal. The bond 
between the metal and viny] js 
said to be tough enough to permit 
the sheet to be deep drawn. 
sheared, crimped, bent, punched, 
drilled, embossed, stud welded and 
perforated. The laminate is also 
said to be resistant to abrasion, 
corrosion, weather and chemicals, 
and is heat resistant to tempera- 
tures up to 275 F. 

It is recommended for use as a 
covering for air conditioner cab- 
inets, clothes hampers, clock hous- 
ings, game boards, furniture, 
lighting fixtures, luggage, tele- 
phone cases, toys, TV cabinets 
and vending machines. 


New Plastics Material 
Developed in Italy 


A new plastics material, made 
by polymerizing propylene, is said 
to be lighter than nylon and 
stronger than steel when used in 
certain applications. Developed by 
Montecatini Chemical Co., Fer- 
rara, Italy, the material is said to 
be so light that it will float on 
water. Full scale production of 
the new material called Moplen, is 
expected to get underway early 
this summer. 


Irradiated Polyethylene 
Now Available in Britain 


Interest in the production and 
use of irradiated polyethylene is 
rapidly increasing both here and 
abroad. Recently, W. R. Grace 
acquired the rights to Sequoia 
Process’ Hyrad process for irradi- 
ating polyethylene (see M&M, Jan 
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HARSHAW makes over 1,000 CHEMICALS 
for more than 15,000 customers in 


50 varied industries tk os the world ! 





HARSHAW sells chemicals 
— thousands of them— 
for these and many other 
industries throughout 
the world 


Abrasives 

Aeronautica 

Automotive 

Brick and Tile 

Ceramic 

Cement and Concrete 

Cosmetic 

Disinfectants 

Electrical Manufacturing 

Electroplating 

Enamel 

Engraving and 
Electrotyping 

Feed Stuff, Mineral Feed 

Fertilizer 

Food 

Glass 

Insecticide and Fungicide 

Laundry 

Leather 

Lithographing 

Linoleum and Floor 
Covering 

ubricant 


Match 
Metallurgical 
Metal Working 

Oil Cloth 

Optical 

Paint, Varnish and Lacquer 
Paper 

Petroleum 
Pharmaceutical 
Photographic 
Porcelain Enamel 
Plastics 

Pottery 

Printing Ink 
Pyrotechnic 
Refractories 
Rubber 

Shade Cloth 
Soaps 

Textile 

Veterinary Remedies 
Welding Electrodes 
Wall Paper 
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Here are typical Harshaw chemical products 


Electroplating Salts, 
Anodes and Processes 


Organic and Inorganic Dry 
Colors and Dispersions 


Driers and Meta 


Vinyl Stabilizers 


| Soaps 


Ceramic Opacifiers and 


Colors 


Fluorides 
Glycerine 


Preformed Catalysts, 
Catalytic Chemicals 


Synthetic Optical Crystals 
Agricultural Chemicals 
Fungicides 


Chemical Commodities 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET 


CLEVELAND 6, OHIO 


Chicago « Cincinnati + Cleveland + Hastings-On-Hudson,N.Y..* Houston 
Los Angeles « Detroit + Philadelphia + Pittsburgh 


FREE! this 16-page booklet lists the 


many chemicals availobie from Harshaw. 


WRITE TODAY FOR YOUR COPY 


For more information, turn to Reader Service Card, Circle No. 428 
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DO YOU KNOW THAT. 


. . an investment casting produced 


from a low cost metal may be MORE EXPENSIVE than one 
cast from higher priced material that may also have char- 
acteristics better suited to your requirements. 












This gage mount is an excel- 
lent example of unusually 
good casting characteristics 
of one metal offsetting a 
decidedly higher material 
cost. Originally priced in SAE 
8620 steel, it was changed to 
beryllium copper at a 15% 
saving in unit price. 


These angle connectors were originally 
investment cast in mild steel, a low cost 
material. To overcome corrosion prob- 
lems, 303 stainless was substituted and 
because of its better castibility there was 
no increase in cost. Now, silicon brass is 
being used at a 10% saving on the 


original selling price. 

















This simple textile machine part requires 
a high degree of wear resistance. Cast- 
ing in the right metal provided better 
properties at lower cost than when 


machined from tool steel. 


Get more complete information for this is only a small part of the 
story telling how the right metal selection for investment castings 


can often increase efficiency and reduce costs. 


WRITE today 


for Bulletin 116-205 ... it's FREE! 
SEE US IN BOOTH 1333 DESIGN ENGINEERING SHOW 


HIT C 


MILFORD 7, 
REPRESENTATIVES 





NEW HAMPSHIRE 
IN PRINCIPAL CITIES 
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57, p 153) and General Ek 
announced that it was increa ng 
production of irradiated polyet yl- 
ene from 300,000 to 1.6 million Jp 
a year (see M&M, Mar ’57, p. 
167). Reports from Britain indj- 
cate that the British are also pro. 
ducing irradiated polyethylene. 
Up to the present, production has 
not gone beyond the pilot plant 
stage, but samples are available 
for testing purposes. 

The irradiation technique, de- 
veloped by Tube Investments Ltd,, 
Adelphia, London, seems to closely 
resemble American irradiating 
techniques in which polyethylene 
is transformed from a thermoplas- 
tic to a thermosetting material. 
Present production at Tube Invest- 
ments consists mainly of irradi- 
ated polyethylene tape. 

Chemically, the tape is said to 
resemble ordinary types of poly- 
ethylene but has somewhat better 
solvent, acid and oil resistance. 
Electrically, the tape has better 
breakdown strength than ordinary 
polyethylene but its power factor 
is slightly decreased. Mechanical 
properties are said to be slightly 
improved and heat sealing is pos- 
sible, though the bond is some- 
what weaker than with ordinary 
polyethylene. 

According to the company, the 
irradiated tape has already been 
tested and found effective for 
food, drug and pharmaceutical 
packaging; drum liners; protec- 
tive pipe wraps and shrinkable 
packaging film; protective and en- 
capsulating material for irregular 
objects as.a moisture barrier for 
wire and cable; as a ground in- 
sulation for motor and generator 
coils; and as an insulation for 
power and communication cables. 





Fluorocarbon Plastics 
Coming in June 
A 20-page article that summar- 
izes and compares the properties 
of available commercial typ€s. 
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; rpenter »++ pioneering in improved Tool, Alloy and Stainless Steels through continuing research 


Permanent magnet assembly for watthour meter 


TEMPERATURE: 110° F. employing a 


Temperature Compensator 


— 


shunt of 


"30." 


sshenenal-aale 


Carpenter TEMPERATURE: 


Ueteyt a eee ee 
adi sei "ie ‘ were 0°. Se 


= iw 


When Precision Equipment Must Behave at ‘Ventas Temperatures... 
Take Advantage of [arpenter High Nickel Alloys ! 


A specially-engineered steel in Carpenter's complete 
line of high nickel alloys is guarding the accuracy of 
watthour meter performance in all kinds of weather. 
Its use covers a wide range of electrical equipment such 
as watthour meters, voltage regulators, speedometers 
and aircraft tachometers. 


This alloy, Carpenter ‘l’emperature Compensator “30”, 
is produced by specialists under strict quality controls. 
It is another example of how Carpenter’s pioneering 
tole in producing specialty steels to meet special appli- 
cations works for you in your effort to build better 
products at a reasonable cost. 


And Temperature Compensator “30” is but one of 


Carpenter Steel Co., 135 W. Bern St. 


many Carpenter specialties. Other “extremely sensi- 
tive” alloys in this line respond to very weak electrical 
currents .. . permitting you to design smaller, lighter 
weight units. Still another Carpenter High Nickel Alloy 
assures precision product performance with practically 
no size change through temperature ranges up to 400°F. 


Take this step for product improvement, now: Write 
on your company letterhead for detailed information on 
Carpenter ‘I’emperature Compensator, Low Expansion, 
High Permeability and Glass Sealing Alloys in such 
forms as strip, wire, bars, tubing and forging billets. 


[arpe QTEEL 


high nickel alloys 


, Reading, Pa. Export Department: The Carpenter Steel Co., Port Washington, N. Y. “CARSTEELCO” 


For more information, turn to Reader Service Card, Circle No. 392 
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HEAT TREATED TITANIUM 








.-- helps the Hustler spread its wings 


The Piane: The U.S. Air Force’s delta- 
winged B-58 Hustler, made by Convair 
—Fort Worth. To achieve supersonic 
speeds, designers had to make optimum 
use of all materials, considering strength, 
weight, high temperature performiaiice. 


The Improvement: 6AI1-4V titanium 
alloy, furnished by Mallory-Sharon, 
was used in certain applications as a 
direct substitution for steel for wing 
fittings bearing heavy loads. This alloy, 
weighing 44% less than steel, has equal 
or superior strength for the heat- 
treated conditions. 


The Service Need: The Hustler is the 
first major application of a new tech- 
nique that extends titanium usefulness 







Pro 





—heat treating. The alloy material is 
supplied in a medium strength level 
which permits ease of rough machining. 
Then the part is heat treated and finished 
machined to the high strengths desired 
in service. 


To help in this development, Mallory- 
Sharon service engineers recommended 
and assisted Convair in establishing 
qualified subcontractor sources. We fur- 
nished bar stock to these companies for 


evaluation, recommended furnace type, 
conditions, temperatures, and heat- 
ing times. We performed mechanical 
and chemical tests before and after 
heat treatment, to guide this phase of 
the program to a successful conclusion. 


The Result: Improved performance; 
America’s first supersonic bomber. Use 
Mallory-Sharon’s outstanding technical 
service on your applications of this new 
metal. For information, write Dept. G-5. 


MALLORY Th SHARON 


MALLORY-SHARON TITANIUM CORPORATION - NILES,OHIO 


For more information, turn to Reader Service Card, Circle No. 627 


282 « MATERIALS & METHODS 





weers of titanium and titanium alloy sheet, strip, plate, rod, bar, billets 






a, | 
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The Outlook 


Steel consumption to decrease in ’57 

The continued demand for heavy steels will probably 
sustain production at about 90% of capacity for the 
rest of 1957. However, consumption of other steel 
products should decrease in the second and third 
quarters. There are at least two factors responsible 
for this: first, in spite of the fact that automobile 
production was higher in the first quarter of 1957 
than it was in the first quarter of 1956, sales this 
year are well behind last year. In addition, sales of 
appliances are low and there has been a serious drop 
in residential housing construction. 

Secondly, because of new labor contracts addi- 
tional sizable increases in the price of steel are 
expected shortly. As a result, use of steel in end 
items such as automobiles and major appliances 
should decrease even further. 


Copper still plentiful 

Major copper producers have recently cut mine pro- 
duction substantially and additional cuts are ex- 
pected shortly. One reason for this is that con- 
sumers’ inventories are greater than was previously 
estimated, and with the summer seasonal downturn 
in prospect, it seems unlikely that consumers will 
be rushing back into the market. 

The price of copper has now reached a point where 
the Government, under its guaranteed market price 
contract arrangements with copper producers, will 
have to begin buying copper in large tonnages at 
3l¢ per lb. Barring work stoppages in Chile or 
other foreign areas, pressures will continue for a 
further reduction in price below the 32¢ per lb level 
recently established by copper producers. 


Aluminum use up, supply sufficient 

Although consumption of aluminum die castings 
continues to be high, especially in the automotive 
industry, the loss of about 25,000 tons of primary 







_oonnpee 


by Herman B. Director, Consultant, Washington, D. C. 


aluminum production because of power shortages in 
the Pacific Northeast had apparently little or no 
effect on availability. 

Continued expansion by the aluminum industry, 
however, will tend to sharpen competition not only 
between aluminum and other materials, but between 
competing producers. Nevertheless, in spite of price 
cuts on some fabricated products, there seems to be 
little inclination on the part of producers to cut 
prices on primary ingot. 


More magnesium is being used for die casting 
Demand for magnesium and copper for die casting 
applications is increasing. According to reliable 
reports, actual demand for magnesium for die cast- 
ing exceeds published consumption information. Here 
again competition among zinc, aluminum, magne- 
sium and copper will be much sharper as supplies 
are increased. 


Cobalt supply up, consumption down 

Although cobalt production is at the highest level in 
history, consumption is at a minimum. Under the 
stimulus of Government subsidy programs, cobalt 
supplies have been and are pouring into the United 
States for Government account. This, plus the fact 
that new domestic sources will probably be sufficient 
to satisfy over two-thirds of domestic demand, may 
well point to a decrease in the price of foreign 
cobalt. 


Selenium prices may be cut 


There is a good possibility that selenium prices will 
be reduced. Several factors are responsible: for one 
thing, both sales of TV sets and the use of selenium 
rectifiers in them have been reduced considerably. 
For another, the switch from selenium to silicon and 
titanium came at the same time producers switched 
from commercial grade selenium to high purity 
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grade. As a result, there is more selenium available 
than is required. To further complicate the situa- 
tion, export demands seem to have disappeared. 






Argon supplies to defense 
Argon, an inert gas used in the production of tita- 
nium ingot, stainless steel and other defense mate- 
rials, will be the first chemical (since the Korean 
War) to be controlled by the Government production 
and distribution control order. 

The shortage of argon, which has already held up 
production of important metals for defense, has re- 
sulted from work stoppages at two of the nation’s 
largest producing facilities. The controlling order, 
issued by the Business and Defense Services Ad- 
ministration, Dept. of Commerce, places a ceiling of 
85% of scheduled production on required acceptance 
of defense rated orders by argon producers. 


Lead prices to remain unchanged 


Lead prices, maintained at current levels as a result 
of the U. S. Government’s subsidy purchase pro- 
gram, will probably not change for at least six 
months. The U. S. Government’s barter program will 
undoubtedly soak up world supplies in order to sta- 
bilize world prices. Consumers of batteries, pig- 
ment, gasoline and covered cable will bear the cost. 

The Government is also apparently willing to buy 
as much lead as domestic producers have to offer in 
excess of demand. In effect, therefore, the U. S. 
Government will stabilize world lead prices through 
barter and domestic purchase. 


More nickel for consumers 


Consumers should benefit from arrangements re- 
cently completed by the U. S. Government which 
overcome difficulties previously encountered in the 
attempt to divert nickel to industry from Govern- 
ment account. The secondary market for both high 
nickel containing scrap as well as stainless steel 
scrap is already feeling the effects of this program. 
Although still insufficient to meet all industry de- 
mands, nickel supply will be substantially increased. 
Recent announcement of new production by the 
Freeport Sulphur Co., beginning sometime in 1959, 
makes continued diversion of Government stocks a 
virtual certainty. 


Plywood competition 
Two important groups are currently engaged in a 
heated battle over plywood imports. The Hardwood- 
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Plywood Manufacturers Committee is sponsorir 
high-powered campaign to curtail imports of Jana 
nese plywood. As a countermeasure, the Imporied 
Hardwood-Plywood Assn. is taking steps to fores{a]] 
import restrictions. The Tariff Commission has 
ommended against a tariff increase. 

An innocent though interested bystander who 
stands to lose by competition from imports is the 
plastics manufacturer. The plywood industry con- 
sumes large quantities of phenolic-urea and regorgj- 
nol adhesives. 





World tin cartel moves for higher prices 


The Tin Producers Assn. has raised the price 
at which the Tin Buffer Stock Agency will purchase 
tin from 80¢ to 9742¢ per lb, making it mandatory 
for the producers buying agency to buy tin at prices 
much higher than originally intended in the event 
demand lags behind supply. The likelihood of tin 
dropping below 9744¢ per lb on world markets is, 
therefore, much reduced. Consumers in the United 
States, by far the largest of the world’s consumers, 
have expressed great concern over this action. We 
expect that research on substitute packaging mate- 
rials will be pushed with much more energy. 


Back door budget 

Congress has removed virtually all funds for the 
strategic materials stockpiling program from the 
Federal Budget. This appears to be a move aimed 
at saving the Government some $130 million for the 
procurement of industrial materials. In making the 
cut, the House Committee indicated that with over 
$8 billion of materials already on hand, or on order, 
further funds are unnecessary. 

In fact, this cut does not represent real savings 
because the materials in question have for the most 
part already been purchased with money borrowed 
under the Defense Production Act. 

The Defense Production Act of 1950 established 
the “Borrowing Authority” which, in addition to 
providing loans for exploration, provides for com- 
mitments by the Government to purchase materials 
for Government use or resale. Under this law, the 
General Services Administration and other agencies 
borrow money from the Treasury to buy materials. 
Authorization to borrow amounts to about $9 billion. 
Gross transactions already consummated amount to 
$7.6 billion, of which over $5 billion are for mate- 
rials purchased for Government use or resale. 

In view of the curtailed demand for industrial 
materials, prospects for resale of this material to 
industry are virtually nil. The only prospect for 
resale is to the Government’s strategic stockpile. 
Cutting these funds out of the Budget, therefore, 
does not save any money but, in fact, results in addi- 
tional expenditures required to pay the interest on 
money which was borrowed in order to buy these 
same materials under the Defense Production Act. 
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Magnesium ingot Pre 


38) 


ingot production compared over the last three years. 


@ Despite serious curtailments last 
summer, production of magne- 
sium reached a new peacetime 
high in 1956 (see accompanying 
graphs). The Magnesium Assn. 
says ingot production increased 
by 12% over 1955 and shipments 
of wrought products gained by 
20%. And although total ingot 
production in 1956 was slightly 
lower than production in 1954— 
68,347 tons compared to 69,729 


More Zirconium Available at Lower 


@ To meet increased industrial de- 
mands for zirconium, U. S. Indus- 
trial Chemicals Co. has boosted 
the zirconium-producing capacity 
of its new plant from 1,500,000 





Zirconium platelets are claimed to 
be superior to sponge, yet cost less. 
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three years. 


Magnesium Production Up in ’56, Higher in ’57 


tons—indications are that 1957 
will see the largest increase yet. 
In fact, the magnesium industry 
has set itself the goal of produc- 
ing 80,000 tons, or 17% more 
than in 1956. 

As a result of new facilities 
added by Dow Chemical Co. and 
others, ingot production and 
wrought product shipments in Dec 
were up from Nov by 4% and 
15%, respectively. According to 


to 2,000,000 lb per year. 
Scheduled to go on stream dur- 
ing the second quarter of this 
year, the new plant will produce 
reactor grade and commercial 
grade zirconium in the form of 
platelets — irregular flakelike 
pieces about the size of dimes and 
quarters. According to William C. 
Greanleaf, manager of metals de- 
velopment, platelets are superior 
to ordinary sponge in that 1) they 
are nonpyrophoric, and nonhygro- 
scopic and extremely pure; 2) they 
can be compacted for melting as 
easily as sponge, but with virtu- 
ally no waste; and 3) the restric- 
tions normally imposed on ship- 


Apr Moy Jun Jul Aug Sep Oct Nov Dec 


Wrought product consumption compared over the last 


the Magnesium Assn., “there is 
no reason to believe that the pres- 
ent steady growth will not con- 
tinue this year.” 

The rise in production and con- 
sumption of magnesium is consid- 
ered to be directly attributable to 
the increasing demand for light 
metals for military as well as ci- 
vilian applications (for a general 
survey of new uses of magnesium 
see M&M, Jan ’57, p 112). 


Prices 


ping of zirconium sponge do not 
apply to the platelets. 

Prices for hafnium-free zirco- 
nium range from $4.75 to $6.50 
per lb, depending upon quantity, 
as compared with the present 
price of about $12 per lb for 
sponge. The lower price, accord- 
ing to U.S.I., is practical as a re- 
sult of its sodium process—the 
first semicontinuous process for 
making zirconium — which re- 
quires a lower initial investment 
than the conventional Kroll pro- 
cess. Commercial zirconium, which 
is not hafnium-free, will sell for 
about $1.50 less per lb. 


(Prices on p 286; more news p 292) 
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Prices of Materials 


| AND SUPPLY Changes since last month are bold faced 


NONMETALLICS THERMOPLASTICS 

































































Prices for large quantities for range Be 
of grades, color, sizes; given in $/lb Molding Sheet Rod Tube 
Material Compounds |(.030-.250in.)|— —|—_—___— 7 
| | Ye-4 in. %-1% in. %-Y4 in, ¥%-1Y, in, 
RUBBER | —" 
Acrylic 51-.59 | 49-2.15 90-1.15 {|  .80-.90 | 1-1.15 90-1 
Material Dry | Latex Cellulosic a | 4 
, wee | Acetate 36-.65 92-116 | 75-1 65-75 85-1 | .75-.85 
Butadiene-Acrylonitrile | .49-.65 | .44-.54 Butyrate 50-.72 1-1.28 .95-1.20 .85-.95 1.05-1.20 | 85-1.05 
Butadiene-Styrene .17-.30 .26-.32 aera —__—_—__— ; 
Butyl .23-.28 — Nitrate -_ 1.60-2.73 1.45-1.75 2.25-5.00 
Neoprene* .39-.75 37-47 Propionate 51-.63 ins - ‘ia 
Silicone* 1.90-4 _ a — 
Polysulfide* 47-1 .10-.92 Fluorocarbon 
Natural 33” -" PTFCE 7-8 15-23 18-22 14-20 20-22.50 | 16-20 
aLess than carload quantities. PTFE 4.50-7.45 14.30-11 13 13 
bAverage spot price for month of Jan. = 
Nylon 1.35-2.30 — 3 3 
Polyethylene .37-.56 85-1 75-1 | .65-.75 85-1 | .75-.85 
GLASS FOR REINFORCED PLASTICS Polystyrene 27-.44 57-61 65-.90 | 55-.65 75-.90 65-.75 
; Vinyl .27-.43 .62-.92 15-1 .65-.75 85-1 .15-.85 
Fabric ($/yd, 38 in. wide)* : | 
112 Woven 48 
181 Long-shaft satin weave 1.03 
143 Unidirectional 1.00 ‘ae treet air Rte RT PERRET ONI ESOS SS PSSINESESIS So SR NRARMMI 0 ORIEN RORTES Ton Sa ne seers 









Roving® 
Continuous 40 NONFERROUS METALS 
i trand i a , ‘ rate 
rea slaleiid din - Mill base prices for large quantities; given in $/lb except where indicated 

























Milled fibers (1/32-% in.)* A5 ALUMINUM LEAD 
Mat Pig (99-99.9%) 25-.27 Common Grade 16 
Chopped strand (2 in.)*»» 52-.72 Ingot (99-99.9% ) .27-.29 
cron cinoatr RS oan an 
Sheet (1100, 3003; 3-.03 in.) -40-.45 MAGNESIUM 


Continuous chopped strand 











(44-2 in.) a Plate (1100, 3003, 9050, 3004, 8052)* 40-43 Fa ¢ 
aPrice i i ii aMill finish. Ingot (98.8%) 3] 
winwe aa er AZ91B Ingot (die casting) 37 
¢0.010-0.020 in. thick. BRASS AZ91C Ingot (sand casting) Als 








aDelivered price. 




















Cart., | Low, Red, 
THERMOSETTING PLASTICS Form 10% 80% 85% 






























































NICKEL 
one rene tee rnc a “0 33 sa 
Material Compounds | Casting Resins Rod (not f.c.) "7 50 51 Form wen | “a” | Monel 
Wire 48 51 52 
704 — 45-80 “ie el ol as 
: “40-. 0 _ ‘ . 
+ ne ‘ae ees COPPER Sheet, C.R. —_ ~" o 
ne vill Strip, C.R. — . 
a sine 40 ae I ngot (elec) 32 Seamless Tube — | 157 1.29 
og rity: aie Sheet, Strip (hot rolled) 54 
Urea .19-.33 o_ Seamless Tubing 5A aDelivered price. 
460% solids content. Rod, Drawn a 
Rod, Free Cutting p 
Wire TIN 
Round 37 
All prices are approximate and given Square, Rectangular Al Primary® 8 
solely for general guidance of those Magnet AS 


responsible for materials selection. aDelivered price, 





(continued on p 288) 
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Because BISHOP small diameter tubing is not excelled 





in accuracy of |.D. and O.D... . in dimensional pre- 


cision... in tolerances . . . in finish. 








Whether it be for a precision part in an instrument 





Mo Mal -tol me -> <olalolslel-lamlaMreloloh Ar MalleliMryel-1-1¢Mellcagonal 
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Wherever tubing is needed to meet corrosion, heat, 








shock, stress, psi pressure resistance and vibration . 





for highest quality and performance specify BISHOP 
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- SEAMLESS AND WELDED AND 
DRAWN STAINLESS STEEL TUBING 


Mechanical, Capillary, Hypodermic 
folate Nigdael am Claele (= 
(.008” to 1.000” O.D.—.003” to .083” Wall) 

















NICKEL AND ALLOY TUBING 
(up to .625” O.D,) 








TUBULAR FABRICATED PARTS 


Flanged, Flared, Milled, 





Nilolit-lemmnshacelel-temelale MM Mala-Telel-te 





GLASS-TO-METAL SEALING ALLOYS 





CLAD METALS & COMPOSITE WIRES 








Catalogs on Request. For Prompt Service, Fast Deliveries Call Malvern, Pa. 3100 


(27 my STAINLESS STEEL PRODUCTS DIVISION 


(JB) J. BISHOP & CO. mn 


Sy 4 








Malvern, Pennsylvania 


For more information, turn to Reader Service Card, Circle No. 551 
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HARRY WOLFF Co., Inc. 


Auburndale, Massachusetts 
prolongs life 

of $5000 
RADAR 

TUBES | 
with | 


3D 


MICRO- 
» VISION 














































A tiny burr on this tuning crown will burn off at normal operating 
temperatures and cause radar tube failure. Precision components like 
this are made of metals that cost over $100 per pound. The tube costs 
up to $5000. Obviously, rejects and failures are prohibitively costly. 


‘ . 4 
That’s why Harry Wolff Co., Inc., uses Bausch & Lomb Stereomicro- 
scopes to check 368 different edges of each tuning crown. Inspectors 
see the work right-side-up, clearly magnified in vivid 3-dimensional 


detail. Burrs are quickly revealed, and easily scraped off. 








And that’s why Harry Wolff, president, says: “We consider the B&L 
Wide Field Stereomicroscope as important to us as a precision lathe.” 


g GET THIS EXCLUSIVE 
FREE e 2 miczo-vision 00K 


See actual stereo views! 
Know how and where 
to use Stereomicro- 
scopes. Choose 

exact model for job 
needs, with unique 
Selector-Chart. Write 
today for Manual D-15. 
Bausch & Lomb Optical Co., 

83317 St. Paul St., Rochester 2, N. Y. 














BAUSCH 6 LOMB 






Wy 







America’s only complete optical source... from glass to finished product. 








For more information, turn to Reader Service Card, Circle No. 573 
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JES PDEs 





2.50 








Sponge (99.3+-%) 

Bars, Rod 7.10 
Plate 9.25 
Sheet, Strip 11.40-1?.19 
Wire 8.50-9.00 
Primary* .13-.14 

Die Casting Alloys» .18-.19: 
Sheet 24 
Ribbon 22 





aPrime Western—Special High Grade. 


bAlloys 2, 3, 5. 


METAL POWDERS 


cDelivered price. 





Aluminum ®)> 


Brass* 


Copper (elec or red.)* 
Columbium 
Molybdenum (98%) 


Tantalum 


Tungsten (C-red. 98.8%; 
Ho-red. 99+-%) 


Zirconium 


Flash Grade 
Electronics Grade 


36 
31-47 
46 
120 
3.80-4.10 
49 


4-50 


11.50 
15 





aPrice for —100 mesh. 
bFreight allowed. 


OTHER NONFERROUS METALS 


cDelivered price. 





Gold 


Indium (99.97+-%) 
Manganese (99.9%) 


Palladium 
Platinum 
Silver 


Tantalum (sheet, rod) 


Vanadium 


Zirconium (sheet, strip, bar) 


Cadmium (bars) 





1.70 


$35/troy oz 
$2.25/troy oz 


33° 


$23-24/troy oz 
$92-95/troy oz 
91¢/troy oz 


55-60 
3.45 
27-35 





uDelivered price. 


IRONS AND STEELS 


Mill base prices for large quantities 


SEMIFINISHED STEEL ($/net ton) 





Ingots, Alloy 

Billets, Blooms, Slabs 
Carbon, Re-rolling 
Carbon, Forging 
Alloy, Forging 

Seamless Tube Rounds 


Wire Rods 






74 


74 

92 

107 

112 
$5.85/cwt 





(continued on p 2/0) 
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..» yet is 60% lighter. Has ductility to withstand 


Welded Steel Design fabricated from simple goo 
steel strips, plate and tubing. Has equal rigidity 


4q Cast Construction of power linkage for machine 
requires patterns, castings. ls subject to fracture 
from mechanical shock. 





"x 2%" FLAT BAR 












shock loads without failure. Costs 45% less to il | F -14" STD. PIPE 


manufacture. > 





1%" STD. PIPE 


HOW TO DESIGN FOR STEEL 


and cut costs 45%... use 60% /ess material 





MACHINE DESIGNERS 


Write for Weldesign Sheets 
giving latest ideas in saving 
material and cost with welded 
steel. 











HE machine linkage shown illustrates how costs 

can be cut on many types of product designs. Pro- 
duction savings come from lower material costs and 
from faster, simpler fabrication. The product is also 
stronger, more dependable in service since weight and 
inertia forces are lower. Modifications in design to 
suit Customers’ special needs are simpler too, because 
patterns and castings are no longer required. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 5702, Cleveland 17, Ohio 
The World’s Largest Manufacturer of Arc Welding Equipment 


W... steel is H.. two and Y. costs a 





3 times stronger one-half times 
than iron the rigidity 


A lle ica 





third as much 
per pound 


—— a eo 





















For more information, turn to Reader Service Card, Circle No. 638 
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KENTANIUM 


unharmed 
at 2000°F 


heat-resistant 

nickel-chrome 
alloy 

disintegrates 


Exceptional resistance to oxidation, com- 
bined with great strength at very high 
temperatures, are characteristics of Ken- 
tanium, a titanium carbide composition. 
Here’s proof. 

A square of K161B Kentanium and a 
similar square of a_ well-known, heat- 
resistant 35 chromium-15 nickel alloy 
were exposed for 120 hours in an unsealed 
muffie furnace heated to 2000°F. The 
accompanying photographs vividly show 
how each piece was affected. While Ken- 
tanium is still good for hours of exposure 
at high temperatures, the nickel-chrome 
alloy has oxidized badly and has begun 
to disintegrate. 

This demonstration suggests how well 
Kentanium will perform in such applica- 
tions as furnace parts, heat-treating fix- 
tures, quench guide rings, turbine blades, 
nozzle vanes, bushings and other parts 
where strength at high temperature, plus 
high resistance to oxidation, are factors. 

Parts illustrated above are typical appli- 
cations of Kentanium. The Kentanium 
series represents only a part of Kenna- 
metal’s wide range of hard carbide com- 
positions that are helping designers who 
require metals offering high resistance to 
abrasion, deflection, deformation, impact 
or corrosion. Perhaps one or more of these 
Kennametal compositions will help you 
get your idea off the drawing board into 
production. These materials are described 
and many applications discussed in two 
booklets: B-111-A—‘‘Characteristics of 
Kennametal,’”’ and B-222—‘‘Designing 
with Kennametal.” 

Write KENNAMETAL INc., Latrobe, Pa. 
*Registered Trademark B-5976 


inNnDUSTRY AND 








KE M * AM FTA [ = a a in Section 








(Photo A) Kentanium shows only slight oxida- 
tion after test and is good for many more 
hours’ exposure at 2000°F, (Photo B) Hard 
nickel-chromium (35%) alloy is badly oxidized 
and began to disintegrate during test. 











1b/Ke, Product Design File, 
Sweet's Catalog 
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FINISHED STEEL ($/cwt 




















































High Str . 

Form Carbon | LowAlloy| Allo ee 
Plate 4.85 7.25 6.8 $0 
Sheet, H.R. 467 | 6.90 4 
Sheet, C.R. 5.75 | 8.52 yO 
Strip, H.R. 467 | 695 | 77: ba 
Strip, C.R. 685 | 10 | 14.55 Me 
Bar, H.R. 5.07 7.42 6.1 - 
Bar, C.F. 6.85 | ~~ | 83; : ree 

pou 

har 

STAINLESS STEELS (¢ Ib) cole 
——— ror 

Forging | H.R. | Sheet. a 

Material Billets | Bars | Plate> | Strip 

Austenitic | | 
301, 302, | 
302B, 303, 
304, 305 .36-.40 | .41-.46 | .45-.49 | .50-.56 
3218 45 =| 53 58 63 
347* 54 | .62 67 16 
Martensitic | 
410 27 | 33 | 34 | .39 
416 aa ee 
403 31 36 39 A] 
420, 440 32 40 44 60 
Ferritic 

405, 430, 

430F « .28-.29 | .33-.34 | .35-.36 | .39-.50 

442 32 38 | 40 54 

43] 36 43 | 44 54 

446 38 45 | 46 | 67 
High Mn | | 
202 35 410} 43 | 47 
Extra-Low C | | 
304L 47 | 53 | 56 | 61 Al 
316L 64 | 74 78 | 82 W 
Precip Hard. | | | 
17-7PH 55 65 72 | .77-.82 19: 
pel 
aIngot prices approx 60% of forging billet it 
price. As 
ae! 
Sp 
METAL POWDERS ($/Ib)* toc 
Sponge Iron .09-.10 rr 
Electrolytic Iron 

Annealed (99.5%) 3] 

Unannealed (99+ %) 34 
Stainless Steel 

304 1.05 

316 1.44 | 
aPrice for —100 mesh. 





IRON ($/gross ton) 


Pig 64.50-65.50 





0 





(continued on p 292) 
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~ @@ SOCKETS TO MATCH 
YOUR ’57 CHRISTMAS TREE 


\ more colorful Christmas—1957 is in the making today. 
lo match the trend to Christmas trees sprayed in a host 
of colors, Conart Co., Inc., is now molding light socket 
husks in a variety of colored BEETLE® Molding Com- 
pounds to be strung on matching wire strands. Sturdy, 
hard BEETLE is an excellent insulator, and its molded-in 
color resists heat and discoloration, can’t chip off. Conart 
— | produces enough husks each month to stretch twice from 



































t, coast to coast. 
p 
6 
® 
LAMINAC® SIGNS WARN OF 
bé ”7 
OPERATION ELECTROCUTION 
These LAMINAC signs point to a great experiment in sea lamprey 
= control being conducted by U.S. Fish and Wildlife Service 
in the Great Lakes area. To kill these destructive eellike fish, 
electrically charged lines are stretched across areas where 
0) lampreys return from spawning. Passers-by are warned off by 
, signs posted on land and in the water. To make them waterproof, 
with warnings that can’t wash off, Perry Plastics, Inc., makes 
the signs of glass-reinforced LAMINAC Polyester Resin. Color 
is molded in, so signs never need painting and will never rot 
or rust away. 
y 
ANGELIQUE’S CYMEL® AEROSOL 
y) 1956 saw the first successful all-plastic aerosol spray dis- 
_ penser made of CyMeEL Melamine Molding Compound. And 
et it brought the top Chemical Specialties Manufacturing 
Association, Inc. award in the class of glass and plastic 
aerosols to Angelique’s CyMEL dispenser for Black Satin 
Spray Cologne. Plastic aerosols are popular with the ladies, 
- too—feel warm and pleasant in the hand, resist breakage 
and corrosion, eliminate evaporation. Their success points 
the way to many new packaging possibilities with CyMEL. 
_ AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION — CYANANMID 
34M Rockefeller Plaza, New York 20, N. Y. 
- In Canada: North American Cyanamid Limited, Toronto and Montreal 
50 


Offices in: Boston ~ Charlotte - Chicago - Cincinnati - Cleveland - Dallas - Detroit 
Los Angeles - New York - Oakland - Philadelphia - St. Lovis - Seattle 
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THOMPSON HELPS YOU 


LIFT LARGER LOADS 


FASTER! 


Revolutionary... 
entirely new CM Electric 


Hoist with housing designed 


for greater strength and 
ruggedness made possible 
by light metal castings. 


HEN the Chisholm-Moore 

Hoist Division of the Colum- 
bus McKinnon Chain Corporation 
needed light weight castings for 
their all new CM Lodestar they 
turned to Thompson’s creative Light 
Metals Division. 

Working together, Chisholm- 
Moore and Thompson came up with 
well designed and engineered hous- 
ing castings that made possible a 
well manufactured hoist which, 
when completely assembled, weighs 
only 50 pounds! In addition, the 
entirely new, more efficient CM 
Lodestar Electric Hoist is manufac- 
tured with truly significant savings 
in production costs resulting in a 
better product at no increase in cost! 

This cooperation is typical of 
Thompson Light Metals Division’s 
close work with many diversified 
industries. Regardless of your prod- 
uct, if you use Castings or impact 
extrusions, our engineers will be 
glad to show you how you can reduce 
costs with Thompson’s Light Metal 
Castings. 

We want to quote on your plans 
and specifications. Write, wire or 
er Dept. MM-5, Light Metals 

ivision, Thompson Products, Inc., 
2269 Ashland Road, Cleveland 3, 
Ohio, HEnderson 1-6765. 


AN 


Em 













You can count on 





Thompson 


Y 


- Products 


LIGHT METALS 
PIM AL-iie], | 


2269 Ashland Road 





Cleveland 3, Ohio 


MANUFACTURER’S 
REPRESENTATIVES: 


Industrial Distributors 
3136 West 25th Street 
Cleveland 9, Ohio 
SHadyside 9-0900 
Mr. Robert J. Rodgers 
101 Homestead 
Duquesne Rd. 
Duquesne, Pennsylvania 
HObart 6-0866 
Mr. Richard M. Craver 
6973 Glenmeadow 
Lane 
Cincinnati 37, Ohio 
REdwood 1-7312 
Stampress Engineering 
P. O. Box 545 
Rochester, New York 
GReenfield 3-5423 
Zitzewitz & Crew 
700 N. Michigan Ave. 
Chicago 11, Illinois 
MOhawk 42370 


For more information, turn to Reader Service Card, Circle No. 438 
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C. R. Campbell Sales Co. 
P. O. Box #83 
Winchester, Mass. 
UNiversity 4-4885 


John H. O'Sullivan & Co. 


#5 Lafayette Avenue 
Summit, New Jersey 
SUmmit 6-6755 


Mr. Ray Walker 
24 West Road 
Short Hills, New Jersey 
DRexel 9-2340 


Mr. Richard F. Harrington 
2802 East 46th Street 
Davenport, lowa 
DAvenport 63427 


Mr. Paul B. Prough 
9929 Manchester Rd. 
St. Louis, Missouri 

W Oodland 1-7650 











TIN PLATE (S$/base box) 





10.05-10.3¢ 


Hot Dip (1.25-1.50 Ib) 
Electrolytic (0.25-0.75 Ib) 8.75-9.40 


Black Plate 7.85-7.95 








FINISHES AND COATINGS 
ORGANIC COATINGS 











Avg 
Thk | Mils | Cost 
Material per | Re- | ¢/sq 
Coat, |quired* ft/dry 
mil mil! 
VARNISHES, ENAMELS 
Short Oil Phenolic 
Varnish 1.0 | 1.0 
Enamel 12 | 1.0 
100% Phenolic i” i id 
Straight Oil-Modified 
Alkyd 15 | 15 | 1.50 
Alkyd-Amine (90-10) | 1.5 | 1.5 | 1.75 
Alkyd-Phenolic (50-50) | 1.5 | 1.5 | 1.75 
Alkyd-Viny! (50-50) 1.0 2.0 | 2.0 
Alkyd-Styrene (70-30) 1.2 1.5 | 1.75 
Epoxy 1.8 1.8 | 2.00 
Silicone 5-1.0 | .5-1.0] 6.0 
Furane 2.0 2.0 | 1.0 
Neoprene 5.0 | 5.0 | 1.50 
DISPERSION COATINGS 
Phenolic 1.0 1.5 1.75 
Vinyl 1.0 2.0 | 2.50 
Fluorocarbon 1.0 1.0 | 15.0 
LACQUERS 
Nitrocellulose 1.0 2.0 | 2.50 
Vinyl 1.0 2.0 | 2.50 
Acrylic 1.0 2.0 | 2.75 











aThickness over phosphate coating required 
for exterior durability on steel. For purely 
decorative coating, 1 mil will usually suffice. 
bMaterials cost only. Realistic price compar- 
ison can be made only on basis of dry applied 
coating, not on basis of cost per gallon. 





Two Major Producers 
Up Titanium Production 


Titanium production continues 
to increase at phenomenal rates 
(see M&M, Mar ’57, p 240). News 
of large expansions has come 
from Mallory-Sharon Titanium 
Corp. and Electro Metallurgical 
Co., div. of Union Carbide and 
Carbon Corp. 

With its major plant expansion 


















0 
0 
9 


ed 











TUBEXPERIENCE IN ACTION 





NEED TUBING FOR ATOMIC POWER ? 





Superior is your most reliable, experienced source 


PROOF : 


e Superior has supplied millions of feet of tubing 
for atomic applications to many of the key manu- 
facturers in the atomic field. 


e Superior has already successfully manufactured 
tubing from uranium, vanadium, niobium, tantalum 
and thorium. 


e Superior has 9 years’ experience in drawing 
tubing from titanium and titanium alloys. 


e Superior was the first mill to produce tubing 


from Zirconium, Zircaloy-2, and Zircaloy-3. 


... And Superior has produced all this tubing to 
exceptionally precise specifications and tolerances! 


Put Superior’s experience and facilities to work for you! Superior has 
drawn most of the reactive metals, as well as stainless steels, nickel 
alloys, ingot iron, and Inconel, for important nuclear applications. 


The end uses for Superior tubing in atomic energy include control rod 
tubing, fuel element tubing, tubing for moderator and shielding cans, 
process lines for handling radioactive liquids, and tubing for han- 
dling facilities. 


NOTE: In some cases, tubing can be produced only with AEC release, 
because of priorities on materials. 


If you are in or serving the atomic industry and need small tubing, this 
store of experience can be of great assistance to you. For information, 
write Superior Tube Company, 2006 Germantown Ave., Norristown, Pa. 


SEND FOR LATEST DATA ON ZIRCONIUM— Write for your free 
copy of Special Analysis Memo 112—on zirconium, covering properties, 
fabrication and other data. VISIT BOOTH 414 AT THE DESIGN SHOW 


evar lide 


Sy 


The big name in small tubing 


NORRISTOWN, PA. 
All analyses .010 in. to ¥% in. OD—certain analyses in light walls up to 2\%4 in. OD 


West Coast: Pacific Tube Co., 5710 Smithway St., Los Angeles 22, Calif. » RAymond 3-133] 


For more information, turn to Reader Service Card, Circle No. 419 
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INSTRUMENT “MICRO, - + PROCESSED” 
SPECIALTIES CO. INC. 
224 Bergen Bivd., Little Falls, N.J. 
Telephone: Little Falls 4-0280 


VISIT US AT THE SHOW! SEE THE I-S BERYLLIUM COPPER SPRING 
EXHIBIT AT BOOTH 632, DESIGN ENGINEERING SHOW, N. Y. COLISEUM 

















sas WO icro=- 
processed 


to meet your most exacting 
spring specifications 


For High Strength and High Endurance 


— specify microprocessed I-S springs of 
beryllium copper. These unique springs 
are particularly suited for applications 
requiring non- -magnetic, corrosion- 
resistant properties, with excellent elec- 
trical conductivity, and stability. The 
inherent advantages of this ideal spring 
material — combined with I-S special- 
ized engineering techniques in manu- 
facture — assure absolute conformity to 
your critical spring requirements. 


I-S Design Service saves you time and 


money! For recommendations on spe- 
cific spring problems, check with I-S. 
Samples and short runs can be supplied 
quickly and economically! 


For Additional Information consult 
Sweet’s Product Design File or write for 


our latest Catalog. 











BERYLLIUM COPPE SPRINGS 


For more information, turn to Reader Service Card, Circle No. 448 
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AND SUPPLY 


Continued use of titanium is fore- 
cast by the aircraft industry’s need 
for lightweight, corrosion resistant 
parts such as this low compressor 
rotor produced by Pratt & Whitney 
for the Navy’s F8U Crusader. 


just about completed, Mallory- 
Sharon Titanium Corp. expects 
its titanium melting operations to 
shortly reach the rate of one mil- 
lion Ib per month. According to 
James A. Roemer, president, the 
company expects to produce a 
total of 3500 tons of sheet, strip, 
rod, bar and other mill products 
in 1957—more than twice the 
company’s output in 1956. 

Electro Metallurgical Co. re- 
cently announced that its new ti- 
tanium sponge plant, considered 
to be the largest in the world, has 
reached capacity production. Ac- 
cording to A. L. Foscue, presi- 
dent, the plant will produce 7500 
tons of titanium sponge annually. 
Mr. Foscue says production of 
titanium sponge in the United 
States is expected to approach 30,- 
000 tons annually by the end of 
1957. Production in 1956 was 
estimated at 13,000 tons. 

In addition to expansion of 
facilities, both companies are en- 
gaged in research aimed at im- 
proving the metal. Mallory- 
Sharon, for example, reports that 
it has developed new weldable, 
heat treatable alloys which it will 
introduce sometime in 1957. Elec- 
tro Metallurgical Co. was the first 
to produce titanium metal sponge 
commercially by the sodium re- 
duction process rather than the 























3M announces a new high-strength, | 
lightweight structural material 


a NOW... .‘Tailor-make” strength for specific stress jobs | 


S ‘“SCOTCHPLY”’ Brand Reinforced Plastic is a high-strength, moldable, laminated structural plastic 

| reinforced with continuous, non-woven glass filaments. Now, Design Engineers are able to tailor 
the direction of reinforcements to satisfy specific stress requirements. This versatility is not possible 
with conventional reinforced plastics using woven glass cloth or short strand reinforcement. 





STRENGTH WHERE NEEDED Continuous, non-woven glass filaments 
can be unidirectional, crossplied at 90° in two directions, isotropic at 
120° in three directions or arranged in combinations of these directions 

depending on stress conditions. Isotropic arrangement (illustrated 
above) gives equal strength in all directions in the plane of the laminate. 


HIGH STRENGTH, LOW WEIGHT—Supplied in uncured sheets or rolls 





‘““SCOTCHPLY”’ Reinforced Plastic has high strength. Weight-to-strength 
d ratio is lower than conventional structural materials, including steel. 
~ EASILY WORKED — Heat and light pressure are all that’s needed to cure 
f it. In cured form it can be sawed, machined, sanded, milled, turned, 
a drilled or tapped. . 

EXCEPTIONAL UNIFORMITY — “‘ScotcHp.Ly”’ Reinforced Plastic is 
f . mechanically processed under carefully controlled conditions, eliminates 
. LEAF SPRINGS of “ScorcHpLy” Brand human variables. Its properties can be specified within very narrow 
: Reinforced Plastic have higher fatigue- limits—unlike other reinforced plastics where hand lay-up is necessary. 
‘ strength th l and highl istant ” : p , 
1. to pees acodhan wos he pond senna Pon. sisols mminiey PLUS —It is a non-conductor ...has low rate of moisture absorption 
t 90% of the operating power for a Carrier ... may be permanently colored or painted . . . gives high resistance to 

‘“Natural-Frequency” vibratory conveyor. vibration, shock and corrosion... has hard, smooth surface. 

e, 


FOR FULL INFORMATION AND TECHNICAL DATA, WRITE MINNESOTA MINING & MANUFACTURING CO., DEPT. PB-57, ST. PAUL 6, MINN. 


REG. U.S. PAT. OFF. 


lhe term “Scorcupty” is a registered trademark of Minnesota , ¢SQuummm0r 
Mining and Manufacturing Company, St. Paul 6, Minn. Export 
Sales Office: 99 Park Ave., New York 16, N.Y. In Canada: P.O. 
Box 757, London, Ontario. "€seanc™ 


BRAND 





For more information, turn to Reader Service Card, Circle No. 402 
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150,000,000 Standard Fastenings... 
Bolts, Nuts, Screws, Rivets, Washers 
ready for IMMEDIATE DELIVERY 


Be Specific . . get the 
exact corrosion-resistant fastenings you need— 
right away 
utor. He stocks thousands and thousands of them 


.. Don’t Compromise . . 
from your nearby Harper Distrib- 


to give you quick service. He’s an expert in 
fastenings and will give your order specialized 
attention. Why shop? Why wait? He has what 
you need on hand BEFORE you order. 
They're as near as your phone. Call your local 
Harper Distributor today for immediate delivery 


THE H. M. HARPER COMPANY 


8201 LEHIGH AVENUE-MORTON GROVE, ILLINOIS 


HARPER 





P.S.1 


Ss 





irrefutable proof of Harper's greater metals’ strength shown by laboratory test! 


THOUSANDS O { © 7 80 90 100 110 120 
es Si Nanas SAR Saat Eis 


An important point in buying fastenings 
is strength. Independent laboratory 
tests*, utilizing Stainless Steel Machine 
Bolts by Harper and three other lead- 
ing producers, prove Harper superiority 
in Tensile, Shear, and Yield Strength. 
The chart at left shows the actual re- 
sults of these tests. For complete infor- 
mation on these important tests, request 
Form No. 126. 


*By R. W. Hunt Laboratories 














| num’s price this year. 





| AND SUPPLY 


magnesium reduction method. 
The consensus is that there yw 


| continue to be an increasing q 
| mand for titanium which the p1 


ducers will be hard put to mes 


| What’s Happening 


in Prices and Supply 


Aluminum — Two large expan- 


sion programs are scheduled to 
| get under way in the near future. 


Reynolds Metals Co. plans to con- 
struct a $150 million primary alu- 
minum plant near the St. Law- 
rence Seaway project and will add 
to existing facilities. 

Aluminum Co. of Canada is 
offering $125 million debentures 
in order to raise funds for its ex- 
pansion program, begun in 1951, 
which will more than double its 
capacity. 

Platinum—tThe price of plati- 
num has been reduced by the lead- 
ing refiner to $92-95 per oz. This 
is the second reduction in plati- 
The first 
reduction, in January, amounted 
to $4 per oz. The latest reduction, 
$6 per oz, is attributed to lower 
priced offerings from Russia and 
decreased demand. 


Tin—The price of electrolytic 
and hot dipped tin plate and black 
plate has been increased 35¢ per 
base box by U.S. Steel Corp. 
Prices have also been increased 
for “other miscellaneous tin mill 
products.” Over-all increase is 
estimated to be approximately 
412%. 

Steel — According to William 
Butler III, of Lukens Steel Co., 
the steel industries of the world 
may nearly double their produc- 
tion capacity in the next 25 years. 
He gives as reasons for this the 
demands for steel by industries 
requiring nuclear power. In 25 
years, he points out, world capa- 
city “will have reached 625 million 
tons. The United States is ex- 
pected to hold its place as_ th: 
world’s leading producer. wit! 
€ For more information. Circle No. 552 
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of that capacity, or 250 mil- 


tons.” 


Silicon—Three grades of silicon | 
materials — re- | 
irch, premium and standard— | 
ill be made available for com- | 
ercial use by Texas Instru-| 


miconductor 


ents, Inc. 

Cellophane—Both Du Pont and 
\merican Viscose Co. have raised 
cellophane prices by approxi- 
mately 5%. This brings the price 
of the most widely used types to 
62¢ per lb. 

Du Pont has also announced 
plans for the construction of a 
new cellophane plant near Tecum- 
seh, Kansas. The plant will pro- 
duce 50 million pounds of cello- 
phane per year. 

Vinyl chloride —Diamond Al- 
kali Co. will build a plant to pro- 
duce 50 million pounds of vinyl 
chloride monomer annually. 


iron Powder Use Up, 
Supply Plentiful 


Iron powder consumption con- 
tinues to rise at a phenomenal 
rate. In the last ten years usage 
increased from 2000 tons in 1946 
to an all-time high of 32,500 tons 
last year. Production of iron pow- 
der in the United States has also 
increased greatly. In fact, iron 
powder imports are decreasing 
steadily. 

For example, in 1954 nearly 
one-half of the powder consumed 
in this country was imported. In 
1955 the ratio changed to about 
one-third. In 1956 the trend con- 
tinued to the point where 70% of 
the iron powder consumed in this 
country was manufactured here. 

However, the increase in pro- 
duction has not been consistent 
with the increase in consumption. 
In 1953 U. S. capacity was 13,600 
tons. In 1956 capacity jumped to 
48,500 tons — approximately 114 
times greater than present de- 
mands, according to Metal Pow- 
der Assn. figures. 


For more information Circle No. 553 > 
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Put your SPECIAL problem to 
the Harper FLO-FORM team 


This small but tricky eyebolt (reproduced here in giant 
size) was redesigned and produced by Harper at a 50% 
saving. The Harper Flo-Form Process employs highly 
special techniques to produce parts of economical design, 





with greater strength and durability, and without scrap 
loss. Call on the Harper Flo-Form engineering team of 
design, metallurgical, and tooling specialists to help you 
save dimes to dollars on parts which you find costly to 
manufacture. Use their more than 33 years of know-how. 
See what you, too, can save on corrosion-resistant fasten- 
ings and special parts. Send your problem today to The 
H. M. Harper Company and ask for the Flo-Form catalog. 


Meet HENRY MULLANEY, 
Harper Application Engineer 


Philadelphia design and production engi- 
neers who have called upon Mr. Mullaney 
for assistance with fastening problems know 
the value of his advice and counsel. Henry 
typifies the experience that can be applied 
to your fastening problems through Harper 
Flo-Form Engineering Service. 





The Harper infinity symbol, 
as shown above, and 

the name FLO-FORM are 
registered trade marks of 
The H. M. Harper Company. 


THE H. M. HARPER COMPANY 


820| LEHIGH AVE., MORTON GROVE, ILLINOIS 
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"Uniformity of Austenitizing Cycle, 
Absolute Control of Surface Chemistry 


George W. Lyman, Chief Engineer, Reed Rolled Thread Die Co. 








HERE'S WHY... 


REED ROLLED THREAD DIE COMPANY CHOSE HAYES EQUIPMENT 
TO HEAT TREAT THREAD ROLLING DIES... 


The Reed Rolled Thread Die Company of Holden, Mass., recently installed 
a Hayes LAC furnace equipped with Hayes Ampro process atmospheric control 
to heat treat their flat, cylindrical and planetary thread rolling dies made of 
high carbon-high chrome steel. 

Uniformity of the austenitizing cycle, absolute control of the thread sur- 
face chemistry, and reduced possibility of damage to the thread crests of the 
dies are the outstanding features which led to the selection of Hayes equipment 
and process. 

Temperature in the three zone heating and the water-jacketed cooling 
sections of the furnace is closely controlled. Scaling of the dies has been 
eliminated, and the carbon content of the die surfaces is controlled by using 
dew point measurements to regulate the proportions of dissociated ammonia 
and propane in the furnace atmosphere according to the Hayes formula. By 
heating and cooling in the same piece of equipment, objectionable handling 


damage is minimized. 
YOU TOO. ee can find the ideal solution to your Y OU Ti 00. ee can be assured of GUARANTEED 
RESULTS designed to improve your product, increase out- 


heat treating problems at C. I. Hayes. The unique Hayes 









































Laboratory contains an extensive line of production heat 
treating equipment on which to develop customized plant 
procedures. If existing equipment does not meet YOUR 
specifications, new equipment will be designed and built 
to suit. 


FREE LITERATURE—P 





Established 1905 
800 WELLINGTON AVE. ° 


CRANSTON 10, R. I. 
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For more information, turr. to Reader Service Card, Circle No. 531 


put, and reduce unit costs. Let us show you what over fifty 
years experience in developing the well known line of 
CERTAIN CURTAIN electric furnaces and allied equipment 
can do for you. Write today! 


Please send complete data. | am mostly concerned with the 
following heat treating procedures. 


C] High Speed Hardening [) Stainless Steel Heat Treating 
C) Tool Steel Hardening ([_] Sintering 
[] Carbo-Nitriding () Copper Brazing and Soldering 











| [] Tempering [] Lead Pot Hardening and Tempering 
| [] Vacuum Heat Treating [) Atmosphere Equipment 

l C) Bright Heat Treating [] Other 

| Bt iisiinehcataasnepsnieioiarinhiceedbilaboaonigenetageas i isccctnnteinstuhtessineet 
| Bi scenstinsosssninuvabiadenpeniiisledannsbiipnbaahtipinenmcbnatnncenaticavacasnnsniaiiee 
| Street..... 

| City NN oi hte 
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Digital computer is used to store and retrieve bibliographic information 
in new research center. 


Thermophysical Properties 
Studied in New Research Center 


@ A new research center devoted 
exclusively to the study of ther- 
mophysical properties of materi- 
als has been established at Purdue 
University. Under the immediate 
direction of Dr. Y. S. Touloukian, 
professor of mechanical engineer- 
ing, the long-range objective of 
the center is to serve as a world 


center for research and for the 
collection, analysis, correlation 
and dissemination of data on 
thermophysical properties. 
Slated to be fully equipped and 
staffed by the fall of this year, 
the center will start a three-year 
program which will be confined to 
seven essential thermophysical 







properties: thermal conductivity; 
viscosity; specific heat; thermal 
emissivity, absorptivity and re- 
fiectivity; mass diffusivity; ther- 
mal diffusivity; and Prandtl num- 
ber. In terms of materials to be 
studied, the program will concern 
itself, in a relative and gradual 
order, with properties of gases, 
liquids and solids, starting with 
the technically more important 
materials and substances. Other 
criteria for selection of substances 
and properties will be: 1) demand 
for information on a given prop- 
erty, 2) paucity or abundance of 
available data, and 3) degree of 
discord, if any, in a given area. 
Analytical research 

The analytical research phase 
of the program will consist of: 
1) critically evaluating, unscram- 
bling, reconciling and correlating 
all available data on one property 
and one material (or a group of 
materials) and arriving at an 
internally consistent set of tables, 
which can be termed “most prob- 
able values”; 2) filling in gaps 
and extending available experi- 
mental data over higher or lower 
ranges of temperatures and pres- 
sures by means of semi-empirical 
or theoretical considerations; 3) 
generating tables of transport 
values of gases (particularly of 
gas mixtures) on the basis of sta- 
tistical thermodynamics wherever 
experimental data on such proper- 
ties are nonexistent or nearly so; 
and 4) preparing graphical repre- 
sentations of “most probable val- 
ues” for each property, comparing 
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ALLOYS AND CASTINGS 
FOR A COMPETITIVE EDGE 


FREE ...send for your copy of the helpful 
new Westinghouse booklet, For a Competitive 
Edge (B-6570). It describes how you can keep 
up with metals advances in the face of in- 
creasing investment and rapidly expanding 
metals science. 

The booklet takes you on a tour of the new 
Westinghouse metals plant at Blairsville, Pa. 
Pilot plant facilities here can help you explore 
full production conditions and create prototype 
quantities for wrought alloys and molded-metal 
products. Some production capacity can be 
made available for fast, dependable delivery of 
metal products. 

Arrange to see the 16-mm, full-color, 22- 
minute Westinghouse film, This New World of 
Metals. Write Westinghouse Electric Corpora- 
tion, Materials Manufacturing Department, 


Blairsville, Pennsylvania. J-05003 


YOU CAN BE SURE...1F ITS 


Westinghouse éw} 


For more information, turn to Reader Service Card, Circle No. 608 
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recommended tabular values w 
all available experimental da 
All work will be periodically 
viewed and revised and extend 
as new information is brought 
light. 

Currently Dr. Touloukian js 
forming a research staff of trained 
and experienced personnel in 
physical chemistry, physics, met- 
allurgy, chemical and mechanical] 
engineering, and library science. 
When complete, the staff will con- 
sist of ten full-time scientists and 
engineers, constituting a nucleus 
that will be assisted by graduate 
students working in this area. 


Microscope Examines 
Radioactive Materials 


A new remote-controlled micro- 
scope developed by General Elec- 
tric Co. is capable of studying 
changes that occur in the micro- 
structure of metals exposed to 
chain reaction bombardment. The 
information is used to develop al- 
loys and fabrication methods that 
will make atomic structures with- 
stand increased radiation expo- 
sure. 

All work is done remotely inside 
a 38-ton steel cell which houses 
the radioactive sample. The sam- 
ple is placed in the cell by means 
of mechanical “hands” powered by 
electric motors. These hands re- 
move the sample from a lead con- 
tainer and position it against 
grinding and polishing wheels. 
Electrical etching then removes 
the top layer of metal (in which 
the heat of grinding has produced 
a nontypical microstructure). 

Light beamed through a wall 
port is focused to a bright pin- 
point, illuminating the polished 
metal sample inside the cell. Re- 
flected light from a circular dot of 
metal, sometimes as small as 0.005 
in. in dia, is collected by 42 
compound lens and _ projected 
through another wall opening to 
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SE WHAT'S SO INTERESTING ABOUT RODS? @ S Q 
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Perhaps the fact that you can get sizes from pen- 


cil lead thinness to 10” pump shafting — from Whether it be rods, rings, or anything else, select- 
stock. Or, that you have your choice of aluminum, ing the one right kind of material in the corrosion 
copper, nickel, stainless alloys, or any of 28 differ- resistant field is important. Recognizing this, we're 
ent types of corrosion resistant materials, includ- ready to advise you. Since we stock all the princi- 


ing plastics. pal alloys, we can and do give unbiased opinion. 
AND WHAT ABOUT RINGS? S$O—when you need anything in the corrosion re- 
Consider EASY-FLO and SIL-FOS — the original sistant line, think of Whitehead. Seven conven- 
and standard low temperature silver brazing alloys. iently located warehouses with more than 20,000 
Usually stocked in coils and straight lengths, in items to choose from — products of such leading 
ring form, or other special shapes, they can mean producers as Alcoa, Inco, Anaconda, Handy & 
substantial savings in production time and costs. Harman and many others. You'll find it will pay 
We ship them ready for use. to Call WHITEHEAD First. 












ALUMINUM ¢ BRASS ¢ BRONZE ¢ CLAD METALS © COPPER © MONEL © NICKEL © INCONEL © PRIMARY NICKEL 
& FERRO ALLOYS ¢ PLASTICS © STAINLESS STEEL 


303 West 10th Street - New York 14, N.Y. 
Other Offices and Warehouses: 


PHILADELPHIA + BUFFALO + HARRISON, N. J. 
CAMBRIDGE, MASS. »* SYRACUSE + BALTIMORE 








For more information, turn to Reader Service Card, Circle No. 633 
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CRUSHABLE ALUMINA INSULATION FOR 
SWAGED THERMOCOUPLE TUBING 








@ McDanel Crushable 
Alumina Insulating Tubing 
crushes readily, packs firm- 
ly and uniformly without 
damaging conducting wire. 
Quickly strung and assem- 
bled. Competitively priced! 
Available for standard wire 
gauges in single, double 
and multiple bores. 1” to 
6” length. Special shapes, 
sizes and bores available. 


Write for samples and prices TODAY! 


MDA 


REFRACTORY PORCELAIN COMPANY 





PENNSYLVANIA 








WILSON “TUKON” 






MICRO-HARDNESS TESTERS 









Unexcelled for testing 
fine precision parts 

WILSON ‘“‘TUKON”’ Micro-Hardness 
Testers are invaluable for proper testing 
of fine wire, thin metal, shallow super- 
ficially-hardened surfaces, small compo- 
nents, surface coatings, jewels, plastics, 
glass, etc. Operate with both Knoop and 
136° Diamond Pyramid Indentors. Expe- 
rienced WILSON engineers will help select 
the specific model required. 


Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 























230-E Park Avenue, New York 17, N. Y. 
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For more information, turn to Reader Service Card, Circle No. 437 


MANUFACTURED BY MAKERS OF WILSON “ROCKWELL’’— 
“THE WORLD’S STANDARD OF HARDNESS TESTING ACCURACY” 






Write for Booklet 
DH-328 for com- 
plete information of 
WILSON ‘“‘TUKON’”’ 
Micro and Macro 

































external eyepiece. The inst) 
ment can optically separate 
elements of grain structure 0.00( 
in. apart. In effect, it places 
observer’s eye within 0.004 in. 
the “hot” surface and still permit 
the eye to focus. 


Design Problem Solving 
Subject of ICA Course 


The Institute of Contemporary 
Art is offering a summer program 
entitled “Processes for Design 
Problem Solving.” The program, 
formulated with the assistance of 
officials from the American Soci- 
ety of Industrial Designers, In- 
dustrial Designers Institute, Pack- 
age Designers Council and Na- 
tional Society for Decorative De- 
sign, as well as leading architects, 
designers and educators, has been 
planned to interest industrial de- 
signers, creative engineers, design 
directors, etc. 

Typical of the subjects to be 
discussed are “Design Initiative” 
and “Cross Discipline Creativity 
—a Strategy for Comprehensive 
Design Research.” 

The course will run from July 8 
to Aug 16. Registration forms and 
information on tuition fees, living 
accommodations, etc., can be ob- 
tained from Theodore S. Jones, 
Associate Director, Institute of 
Contemporary Art, 230 The Fen- 
way, Boston 15, Mass. 


Some Die Casting Alloys 
Made obsolete by ASTM 


The ASTM committee on die 
cast metals and alloys has de- 
leted two aluminum-base alloys, a 
zine-base alloy and a magnesium- 
base alloy from ASTM specifica- 
tions covering die casting. 

The group, which met in Phila- 
delphia in February, pointed out 
that aluminum alloys SC54A and 
SC54B have been replaced by bet 
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Produced to your specifications from: 
Saran - Geon - Polyethylene 
Ethyl Cellulose - Vinylite - Cellu- 
lose Acetate - Cellulose Acetate 

Butyrate. 





ON LONG OR SHORT RUNS 


Write for bulletin or send complete 
details for prompt quotation. 


PYRAMID PLASTICS, INC. 


RODS-TUBES-SHAPES-TAPES-COATINGS 


PROMPT SERVICE= GOOD PRICES= 








554F West Polk Street Chicago 7, Illinois 
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| ENGINEERED 
BRONZE BEARINGS 


» Your WO" 


So certain that the formula developed 
specifically for your bearings, bushings and 
wearing parts will be absolutely correct, American 
Crucible guarantees longer, trouble-free service or money refunded. 


BA CK , 


The customer’s opinion is final. 
Write for free literature and service data sheets or send 
prints and conditions of operation for recommendations 
and quotations. No obligation. 


aieioni: Cusstile 


1325 Oberlin Avenue 


PRODUCTS CO. 


Lorain, Ohio, U.S.A. 


For more information, turn to Reader Service Card, Circle No. 525 
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ter alloys and are no longer us: 
Zinc-base alloy, AC43A, and ma; 
nesium alloy, AM100B, we 
dropped because they “are not a: 
stable as other alloys.” 

In addition to these deletion 
the committee discussed possib| 
changes in specification B86 coy 
ering zinc die castings. Change; 
contemplated include raising th 
maximum copper limit in allo) 
AG40A from 0.15 to 0.25% and 
the addition of a footnote stating 
that copper in the range of 0.25 
to 0.75% will not affect the serv- 
iceability of these die castings in 
most commercial applications. 

In process is a note of warning 
stating that alloy AC41A should 
not be subjected to long exposure 
at temperatures above 200 F. 


Radiation Facility Aids 
Industrial Technology 


Radiation is occupying an in- 
creasingly important position in 
industrial technology. It is being 
used for processing and investiga- 
tion in the metal, chemical, food, 


Van de Graaff accelerator designed 
to produce nearly all the funda- 
mental radiations—electrons, x-rays, 
positive ions or neutrons. 
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better bonding with R/M Ray-BOND’ 





Butyl rubber foot to stainless steel tank 





Natural rubber to clutch pedal 


Synthetic foam to metal 


Etched ‘'Teflon’’* to steel 


NOW—improved production through faster and 
Adhesives 











FOR THESE AND COUNTLESS OTHER APPLICATIONS 


new R/M Ray-BOND ADHESIVES can Be 


Whether or not bonding, laminating, sealing 
or coating are now factors in your operations, 
the new specialized line of R/M Ray-BOND 
adhesives, protective coatings, and sealers 
may have important advantages for you. 
Shown above are a few of thousands of appli- 
cations where use of modern bonding tech- 
niques can simplify and improve product 
design and eliminate troublesome fastening 
problems. 


*A Du Pont trademark 





R/M initiated the production of bonded as- 
semblies more than 20 years ago. Over the 
years we have acquired a wealth of experi- 
ence that can help you cut costs and simplify 
operations in innumerable bonding applica- 
tions. Call on our engineers to work with you 
in developing adhesives, protective coatings, 
and sealers to meet your specific require- 
ments. Adhesives Department, RAYBESTOsS- 
MANHATTAN, INC., Bridgeport, Conn. 


RAYBESTOS-MANHATTAN, INC. 


A D H ESIVES D E PA RT M E N T: Bridgeport, Conn. «+ Chicago31 + ODetroit2 + Cleveland16 + Los Angeles 58 


FACTORIES: Bridgeport, Conn.; Manheim, Pa.; Passaic, N.J.; No. Charleston, S.C.; Crawfordsville, Ind.; Neenah, Wis. ; 
Raybestos- Manhattan (Canada) Limited, Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC., industrial Adhesives * Brake Linings « Brake Blocks « Clutch Facings « Industrial Rubber « Engineered Plastics « Sintered Metal Products 
Rubber Covered Equipment « Asbestos Textiles « Laundry Pads and Covers « Packings « Abrasive and Diamond Wheels « Bowling Balls 


For more information, turn to Reader Service Card, Circle No. 490 





Rubber seals to stainless steel screens 


TAILORED TO YOUR NEEDS 





Send for free copy of R/M Bulletin 
No. 650A, containing engineering 
information on Ray-BOND ad- 
hesives, protective coatings, and 
sealers. 
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 ACADIA 


MEETS YOUR SYNTHETIC 


RUBBER NEEDS he 
= j= 


OUT OF 4 WAYS! 





And when there’s another way to form synthetic rubber, 


you can be sure it will be available from Acadia! 


Right now Acadia is precisely meeting all 
manner of rubber specifications. Often Acadia 
helps users to find a better, less costly way. 

For in addition to the complete choice of 
shape, size or method, Acadia offers its wide 
experience in developing special rubber proper- 
ties. Here you get exactly the characteristics 
you want strength, compression-deflection, 
resistance to oil, age or what have you. Here, 
too, is the remarkable Acadia SILICONE rub- 
ber that stays resilient at 100° below zero, or 
500° above. It’s available molded or extruded 
for gaskets, seals, “O” rings, washers, sheets, 
cut-parts and packings. 

A letter or postcard will bring an Acadia 
representative at your convenience. 
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PRODUCTS 


DIVISION OF WESTERN FELT WORKS 
4021-4139 West Ogden Avenue, Chicago 23, Illinois 
Branch Offices in Principal Cities 


MnO le 5) 


ALSO MANUFACTURERS AND CUTTERS OF WOOL FELTS 






































AGILE Mark Ill Dual Purpose 
Spray And Fluidizing Unit... 







Coats Metal Targets With 
Corrosion-Resistant Plastic 
Quickly And Economically. 


@ Fluidizing and Spraying yield TRIPLE 
economy. They prevent corrosion — increase 
operating life — cut replacement costs. They 
make possible on-the-spot application of non- 
contaminating, wear and corrosion resistant 
polyethylene coatings on either regular or ir- 
regular contoured shapes. Special units are 
produced in sizes to meet your requirements. 


Write TODAY for detailed literature. Ask for Bulletin A.A.-l. 


AMERICAN AGILE CORPORATION 


AGILENE WAGILIDE PLANT AND GENERAL OFFICE 


me AN” 5461 DUNHAM ROAD* MAPLE HEIGHTS (Suburb of Cleveland), OHIO 
Ta eMail Address * P.O. BOX 168, BEDFORD, OHIO 


Mei Say 
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drug, petroleum and plastics 
dustries. In the plastics field. 
example, radiation has _ shown 
great potential for cross-link 
of high polymers, sterilization and 
in the irradiation of certain ma 
terials to form gases and foams. 
In the metal field, it has proved 
valuable for a number of year 
for detecting flaws in welds a 
castings. 

High Voltage Engineering 
Corp., manufacturers of Van de 
Graaff and linear particle accel- 
erators, has completed what it 
claims is the world’s largest radi- 
ation manufacturing and test fa- 
cility. The 88,000-sq-ft plant con- 
tains enough radiation test vaults 
to allow operation of 16 “atom 
smashers” at the same time—a 
total radiation equivalent to that 
produced from more than 3 mil- 
lion curies of cobalt 60. 

In addition to manufacturing 
the accelerators, which range 
from 1 to 50 million electron volts, 
the company operates on an hour- 
ly rental basis a 2-million-volt 
radiation facility for basic re- 
search studies and pilot plant ir- 
radiation of products. 


=. @ 


Electrochemical Society 
to Meet This Month 


“Chemical Metallurgy,” “The 
Role of Metal and Oxide Struc- 
ture in Oxidation and Corrosion” 
and “Columbium” are among the 
many current topics that will be 
covered at the Electrochemical So- 
ciety’s 111th meeting to be held 
May 12-16 at the Hotel Statler in 
Washington, D. C. 

In addition to the above, ses- 
sions will be held on Electric In- 
sulation, Electronics (including 
luminescence, semiconductors, 
thermionic cathodes, instrumenta- 
tion and screen applications), 
Electrothermics and Metallurgy, 
Industrial Electrolytics and Theo- 
retical Electrochemistry (includ- 
ing a special symposium on elec- 
trolytes). 
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... for the special 
requirements of 
your industry 





Precision testing methods 
provide close control of 
casting quality 


AIRCRAFT 


| ALLOY CASTING 


METALS PROCESSING DIVISION FOUNDRY 
handles wide range of sizes, 
closely controls dimensions 


Curtiss-Wright’s Metals Process- 
ing Division today offers your in- 
dustry precision castings of criti- 
cal parts in a wide variety of sizes, 
and with closely controlled dimen- 
sions. For example, in the large 
casting shown, tolerance is +.030 
over 36” diameter. From its mod- 
ern, completely equipped foundry 
in Buffalo, the Division supplies 
heat, corrosion and abrasion re- 
sistant castings from a full range 
of special-property alloys, includ- 
ing ductile iron... by sand, centrif- 










QUALITY 


ugal, ceramic or shell processes. 

Precision alloying techniques, 
modern melting controls with 
spectrometer testing, X-ray con- 
trol by experienced radiographers 
— all add up to castings with su- 
perior physical and mechanical 
properties . mean better and 
more dependable products for the 
critical needs of industry. Quali- 
fied design engineering assistance 
is a part of the comprehensive 
Metals Processing Division serv- 
ice. Write for details. 


76 GRIDER STREET 
METALS PROCESSING 


DIVISION 


CURTISS-WRIGHT 


CORPORATION + BUFFALO, N. Y. 





Metals Processing Division Branch Offices: New York * Houston * Los Angeles 


For more information, turn to Reader Service Card, Circle No. 577 
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NIAGARA 100 MESH 


Hydrogen Reduced Iron Powder 


for the 
POWDERED METAL INDUSTRY 


Characteristics: 


Since 


Produced 


1940 


Dependable uniformity of chemical and physical properties. 


Offers high physical properties on straight iron parts. 


Provides low growth dimensional control on iron-copper blends. 


Improves machinability qualities of structural parts. 


Combines readily and uniformly with graphite. 


Responds to heat treatment with highest properties. 


Accepts copper infiltration with minimum dimensional change. 


Metallurgical Uses: 


Bearings & Structural Parts 

Flame Cutting & Welding Electrodes 
Chemical & Pharmaceutical Applications 
Friction Materials & Miscellaneous Uses 


For information and technical data write to: 


ALLOY 
and SPECIALTY 
POWDERS AVAILABLE 


PYRON CORPORATION | Box E - LaSalle * Niagara Falls, N. Y. 





SHORT RUN 
STAMPING 
COSTS------== 


PROBLEM: 


Relay Support Bracket 
with 
9 holes—two different sizes 
Tolerance—hole dia. + .002/— .001; location + .003 
Blank size (developed)—1%”" x 3” 
Material—.062 C. R. Strip Steel 
RELAY BRACKET HOLE PUNCHING ANALYSIS 





CONVENTIONAL] sinsle Hole “Short Run” jig punching 


Tools and first 1,000 pieces $125.00 





Subsequent re-runs 1,000 pieces 





“Permanent Gang Die’”’ Punching 








Tools and first 1,000 pieces 





CONVENTIONAL 
Subsequent re-runs 1,000 pieces 


“Multiple Hole Process’”’ Punching 
| FEDERAL Tools and first 1,000 pieces 
Subsequent re-runs 1,000 pieces 


In analyzing the problem it was found that only rom Federal’s 
multiple hole-punching process could stamping costs cut and 
still hold to rigid tolerances. Let Federal quote on your next problem 
Piece and save! 


Send your print, sketch or piece for our. . . 








SEE 


OUR 
COLOR 
FILM 


* 
BOOTH 


1528 


* 


DURING 
THE 
DESIGN 
ENGINEERING 
SHOW 


* 
MAY 
20-23 














TOOL & MFG. CO. 


Quality Stampings in 
Small Quantities 


3652 Alabama Ave., Minneapolis 16, Minn. 


For more information, turn to Reader Service Card, Circle No. 591 
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Engineers 





Eugene A. March is now assist 
manager of Crucible Steel C, 
Sanderson-Halecomb Works. Robert 
K. Dunn succeeds Mr. March 
chief metallurgist. 


William H. Weed is manager re- 
sponsible for all activities of the 
Engineering Dept. of Mutual Chemi- 
cal Div., Allied Chemical & Dve 
Corp. 


Robert H. Brown is now assistant 
director of Aluminum Co. of Amer- 
ica’s Research Laboratories. Charles 
J. Walton is chief of the Chemical 
Metallurgy Div. 


Arthur B. Tillman has been promoted 
to the newly created position of 
operations manager, Electro Chemi- 
cals Div., Diamond Alkali Co. 


Dr. Morton J. Fainman has been 
named executive engineer for the 
cobalt-60 project of the Technologi- 
cal Center, Inland Testing Labora- 
tories Div., Cook Electric Co. 


Robert C. Anderson, former chief 
metallurgist, W-K-M Co., is now a 
consulting metallurgical engineer. 


Robert Annan, mining engineer, was 
awarded the 1957 Egleston Medal 
on May 9. The medal is Columbia 
University’s highest award for “dis- 
tinguished engineering achievement.” 


Lt. Gen. Bryant L. Boatner has been 
appointed administrator of engineer- 
ing, Eaton Mfg. Co. 


Allen C. Bradham is chief engineer, 
Penn Instruments Div., Burgess- 
Manning Co. 


Carl W. Bollum, Sr. is engineering 
assistant to the general manager, 
Fairchild Guided Missiles Div., Fair- 
child Engine and Airplane Corp. 


Peter R. de Bruyn has joined Revere 
Corp. of America as application engi- 
neering manager. 


Elmer A. Beck, Jr. has been pro- 
moted to executive engineer, Cook 
Research Laboratories Div., Cook 
Electric Co. 


A. C. Burdick is chief engineer of 
the newly formed Engineering Dept., 
Ethyl Corp. 


(continued on p 310) 
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NISHING ENGINEER AT LANDIS MACHINE CO. REPORTS... 


"we cut costs from $55°° to 55% per 100 





One of the most successful 
barrel finishing applications 
on record at Almco is this 
needle plate deburring and 
finishing at Landis Machine 
Company. 

The needle plate forgings 
are drilled and broached 
and then carefully deburred. Formerly the tough burrs 
were removed by hand filing at a cost of $55.00 per 100. 

Now, an Almco Model DB-200 barrel finishing ma- 
chine performs the same operation at a cost of 55¢ per 
100, a savings of 99%! 


MANY LANDIS PARTS NOW BARREL FINISHED 
With this $3,200 annual savings on needle plates alone 
in mind, Landis engineers have applied the Almco 
method to other parts until the company is now barrel 
finishing several hundred different parts to high quality 
standards. Rejects are practically non-existent. 





BEFORE AFTER 





Finishing department operator at Landis Machine Co. gets ready 
for parts deburring run in Almco barrel finishing machine. Almco 
construction is heavy-duty throughout, to stand up under rugged 
requirements month after month. 


For more information, turn to Reader Service Card, Circle No. 565 


by deburring and finishing needle plates 
with ALMICO barrel finishing equipment” 


MR. JAMES W. DUNFORD, finish- 
ing engineer at Landis Machine 
Co., St. Louis, points to location 
of needle plate in new model of 
Landis shoe repair machine. 


VERSATILE EQUIPMENT 
By keeping simple records on processing cycles, correct 
media and compound, and proper scheduling, Landis 
engineers can switch the Almco equipment from part to 
part, to meet plant production requirements exa¢tly. 


BROAD EXPERIENCE FOR YOU 


Almco’s experience in barrel finishing methods and 
techniques now covers a wide range of parts, sizes, 
shapes, metals, and operations. Almco maintains sam- 
ple processing laboratories for the purpose of analyzing 
product parts and desired results. Let Almco techni- 
cians work out procedures to give you the quality you 
want at the lowest possible finishing cost. 


REQUEST YOUR REPORT 
Simply write on your company letterhead, requesting 
an Almco engineer to call on you. Or, send your sample 
parts and specifications on results direct to Almco. You 
will receive a detailed report at no obligation. 





SEND FOR THIS “a> 
NEW BARREL FINISHING —_ {> 
HANDBOOK L° Stag 


BARREL p, 
Complete description of the most Seen ane scene 
advanced modern processes. 52 
pages of facts, photos, data and 
cost comparison charts. Write for 
your personal copy’ today. 


ALMCO 


DIVISION OF QUEEN STOVE WORKS, INC. 
35 Marshall Street e@ Albert Lea, Minnesota 





Sales Engineering Offices in Chicago, Detroit, Los Angeles, 
Newark, New Haven, Philadelphia and London, England. 
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engineering, Maico Co., Inc. 














Robert Burnight is directo 


Orrin C. Bowers has been appoi) 
chief engineer, BJ Electronics 
Borg-Warner facility. 


E. G. de Coriolis was named “F; 
neer of the Year for 1957” by the 
Toledo Technical Council at the sixth 
annual engineers’ week banquet. 


Beecher B. Cary has been elected 
vice president of engineering and 
| research, Standard Products Co. 








































Oil well drill bit, carbide-surfaced by 
ASC, outlasts 5 untreated bits . . . cuts 
downtime 50% for oil exploration Robert H. Caughey is now chief 


company. : 
Atom Exchan p | metallurgist, M. W. Kellogg Co,, 
er | subsidiary of Pullman Inc., succeed 
‘ ing Harry S. Blumberg who is retir 


Creates Carbide Wear Surface ing to become a metallurgical con 


sultant. 
On Steel Parts Lynn Chapman has been transferred 
to Danville, Ill. where he will assum: 
Iron, steel and ferrous-base products which | the responsibility of supervising 





’ . a 
have to take the punishment of severe wear | methods engineer, Hyster Co. 
can now be given a treatment which vastly in- | Joseph M. Culotta has been named 
creases their resistance to wear and abrasion. | chief product engineer for Pfaudler 


Co. 
The new ASC Metal Diffusion Process pro- 


The original stainless steel crimping 


roller showed definite signs of wear ‘ ; . a ae 
after processing 1 to 114 yo Pel fond duces a chromium-carbide surface on steel | Marcel A. Cordovi is the recipient 
cans. Identical rollers, ASC treated, pro- 
cessed 28 million food cans .. . show- 
ing no appreciable wear. 


of the second annual Industrial 
Achievement Award presented by 
the N. Y. Chapter of the American 
Society of Metals. 


parts — medium and high carbon, regular, 


alloy or stainless. 


The surface hardness, RC70-72, provides at 
least three times normal wear under the most | , 
qu a Walter Donner has been appointed 
difficult operating conditions . . . 10 to 30 | assistant director of research and 
times normal wear for many applications. engineering for laboratory instru- 
mentation, Scientific Instruments 


Even stainless steel can be vastly improved | Div.. Beckman Instruments. Inc 
| 9 c . - Ss, ‘ 


wearwise. 

Adolphe J. De Matteo, former chief 
By atom exchange ASC Metal Diffusion engineer, has been appointed general 
Process produces a chromium surface which manager of Watson-Stillman Press 


Div., Farrel-Birmingham Co., Inc. 





is an integral part of the parent metal. In 


An ASC treated gear pump component eas ° ae a : = 
outlasts 6 untreated units. In addition, addition to providing wear and abrasion re- a. T Meeeet. Je. sucteeds B.S. 





its corrosion and heat resistance pre- end i > : ; . ‘ 3 : 
vents contamination of the plastic ma- sistance, this surface affords corrosion and | Bimpson, retired, as chief engineer, 
eoctal GeEng geeceeee. heat resistance equal to 430 Stainless Steel. Allis-Chalmers steam turbine dept. 
Further information about this revolutionary C. Donald Fisher, former chief eng'- 
process is yours for the asking. Write for addi- neer, has been named director of 


research and product development, 


tional data, consultation, or product demon- 
Sprout, Waldron & Co., Inc. 


stration. 
T. J. Gillick, Jr., and H. G. Hencken 
have been named engineering and re- 


ALLOY | ‘pena teemaer and enalecering 
SU R FACES _ respectively, American Felt 








Drive and spur gears, after ASC Metal 


Diffusion Treatment, have 3 to 4 times Cc OMPAN ‘Y 


the wear resistance of untreated gears. 
103 South Justison Street, Wilmington 1, Delaware chief engineer of laboratory ané 


Wayne L. Gasper is now assistan! 
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Hundreds of manufacturers here and abroad 
have found the answer to their toughest 
fastening problems in HUCK’S complete line 
of commercial, positive-locking rivets. 


Huck fasteners are available in many sizes 
and shapes to meet the many specialized 
requirements of industry, from railroads to 
electronic fabrication. Their fast, simple 
application and positive locking features 
save production dollars, time and trouble 
for their many users—producing a better 
fastening job. 


Write or call for a HUCK sales engineer to 
discuss your problems. There’s no obligation. 


U.S. Patent numbers 2531048, 2531049, 2754703, 2527307 
and patents applied for. 





s MANUFACTURING COMPANY 
2840 Bellevue Ave. « Detroit 7, Mich. » WA 1-6207 


For more information, turn to Reader Service Card, Circle No. 393 
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PLASTIC LAMINATES 


INDUSTRIAL LAMINATES 


Designed for a wide range of electrical, 
mechanical, and chemical applications, 
Farlite Laminates have extreme mechan- 
ical strength and elasticity, high dielec- 
tric strength, low moisture absorption, 
chemical inertness, and can be readily 
machined to precision tolerances. Many 
types available. 


POST-FORMED LAMINATES 


Post-forming produces lightweight 

parts of metal-like rigidity that are abra- 

sion and weather-resistant, non- 

corrosive, and economical. Available in “ay 
fabric or paper base stock Yo" to Ya” 

thick, in natural or black. 


PRINTED CIRCUIT STOCK 


Highest quality laminates ideally suited 
for making printed circuits where low 
water absorption, power factor, maxi- 
mum insulation resistance, and surface 
sensitivity are needed. Meets or exceeds 
all NEMA requirements for classifica- 
tion XXXP. 





ENGRAVING AND NAME PLATE STOCK 


Designs en- 
graved in this 
surface of Grade 
ES-70 expose 
sublayerofcon- 
trasting color. 
Ideal for signs, 
dials, etc. 


Grade MF-60 also available for protecting 
printed graphs, charts, etc. with hard, 
scratch-free transparent surface. 


WRITE FOR 


FREE CATALOG 


PLASTICS DIVISION 


FARLEY & LOETSCHER 


DUBUQUE, IOWA 


INDUSTRIAL LAMINATES e POST-FORMED LAMINATES e PRINTED CIRCUIT 
STOCK @ ENGRAVING AND NAME PLATE STOCK e@ DECORATIVE LAMINATES 
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.. another job 


done better with UNITCASTINGS! 





Faced with a problem of economically producing a 

starter housing that would take more than normal abuse, 
Unitcast engineers successfully provided the answer with 
steel castings. Previous to the use of Unitcastings, 
replacement costs were excessive and the need of a 
tougher material was imperative. Cost was also an 
important requisite, and by delivering consistent quality 
in conjunction with a tougher material—scrap and lost 
time has been held at a minimum. To date, more than 
33,000 units have qualified with a higher basic cost being 
offset by practically no replacement and most important 
—a lower finished cost! 


Take another look at the finished cost of your parts inventory 
—perhaps you can do better with Unitcastings! Consult a 
Unitcast engineer, soon! 


UNITCAST CORPORATION, Toledo 9, Ohie 


In Canada: CANADIAN-UNITCAST STEEL, LTD.., Sherbrooke, Quebec 





QUALITY 
STEEL 


Unitcast ae 


Las 
WE 


fi\ 
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technical processes, a newly creat 
position at Maytag Co. 


William J. Goodwin, research eno 
neer, has moved from Electro-Met: 
lurgical Corp. to the crucible labor 
tory of Electro Refractories & Abr: 
Sives Corp. 


Norman D. Groves has been chos 
to direct the corrosion research lab 
ratory, Carpenter Steel Co. 


John C. Herrera and Edwin West- 
brook have joined the staff of High 
Voltage Engineering Corp. as senior 
engineers. 


Cyrus Hough has been appointed 
vice president in charge of engineer- 
ing, Bellevue Industrial Furnace Co. 


W. Fred Heine is now chief engineer, 
Mohawk Busines Machines Corp. 


J. R. Hursh has been promoted to 
chief products engineer, Engineering 
Dept., Armco Drainage & Metal 
Products, Inc. 


W. A. Hunter has joined the Beards- 
ley & Piper Div., Pettibone Mulliken 
Corp., as project and development 


engineer. 


George W. Hartwell has been ap- 
pointed chief engineer, commercial 
refrigeration equipment, Worthing- 
ton Corp. 


Dr. John K. Hilliard is now director 
of advanced engineering, Altec Lan- 
sing Corp. 


H. G. Johnstin, metallurgical engi- 
neer, will manage the new metal- 
lurgical product development group, 
Vanadium-Alloys Steel Co. 


Eric A. Kolm has received the first 
Du Pont Nondestructive Testing 
Award for outstanding contribution 
to the field of nondestructive testing. 


Dr. Gerald V. Kingsley replaces 
W. E. McCullough, retired, as direc- 
tor of research, Bohn Aluminum and 


Brass Corp. 


Dr. Winston E. Kock, Dr, John D. 
Trimmer, Jay E. Browder and Wil- 
liam Hampton have been appointed 
to key positions in the new Systems 
Div., Bendix Aviation Corp. 

(news of Companies on p 214) 
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. ‘ . | PLASTIC PIPE, FITTINGS 
Frenchtown Metallized Terminals! AND FABRICATIONS 


Here is Frenchtown’s improved line of Annuluted | 
Type NICOTE Metallized Hermetic Terminals for | 
use in controls, relays, transformers, capacitors, 
motors, and heater units. Custom- | 

| 



































engineered of HIGH ALUMINA CE- 
RAMICS and metallized with our 
exclusive NICOTE, these terminals 
are available in six varying sizes | 
with a choice of terminal hard- | 
ware to fit any exacting applica- | 
tion. Write for Engineering Bul- | 
letin 1055. 


| 
renchtown SoS 
84 Muirhead Avenue § Trenton 9, New Jersey 








= = Bs : mang 
ictal fi a a iia 


a “a “ ‘ Xa | 

| 

: | %* Both Chemical Resistant, Normal | 

A v W i C ATI 0) | S Impact, and Chemical Resistant, | 

2 n dl High Impact | 

%& Half the Weight of Aluminum, | 
j of with High Tensile Strength 


% Readily Formed, Machined, : 


g FELT 4 Drawn, Molded or Welded | 











AVAILABLE FORMS 


PIPE— 4" thru 12” diameter ( 10 or 20 ft. lengths) 
50 ae ‘ , FITTINGS—% "thru 12”... VALVES—” thru 
<x) Saad .- SHEETS—'" thru 2”... ROUND BARS— 
Lee MP thru 2” diameter (10 ft. lengths) ... WELD- 

*made to S.A.E. and ING ROD— " and %2" diameter. 
Federal Govt. Specifications 


Weise 


i 


re 





TYPICAL APPLICATIONS 

















SEE HOW A rigid unplasticized polyvinyl chloride, Van-Cor 

FELT is fabricated into such products as: Ducts, Hoods, 

Chemical Tanks, Tank Liners, Plating Racks, 

FITS IN Fume Stacks and Piping. 
See wh WRITE FOR ILLUSTRATED BULLETIN, SPECIFICATIONS 
Y WITH YOU R AND NAME OF NEAREST DISTRIBUTOR ; 
CONTINENTAL FELT PRODUCTS 

fills hundreds 
of jobs daily rape Aigo INDUSIRIAL DIVISION OF ; 


COLONIAL PLASTICS MFG. CO. 





CONTINENTAL FELT COMPANY, 


26 WEST 15th STREET NEW YORK 11, NY SUBSIDIARY OF THE VAN DORN IRON WORKS CO. 
: 2685 EAST 79th STREET ° CLEVELAND 4, OHIO 
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PLANNING 
A 
TECHNICAL 
LIBRARY ? 


You can save yourself HEADACHES AND 
MONEY by making ENGINEERS’ BOOK SER- 


VICE YOUR SINGLE SOURCE OF SUPPLY FOR | 


TECHNICAL, SCIENTIFIC and MEDICAL BOOKS. 


A PURCHASING AGENTS' AND ENGINEERS’ 
DREAM — BOOKS OF ALL PUBLISHERS — 
COVERED BY ONE PURCHASE ORDER. UNTIL 
YOU USE OUR SERVICE, YOU WON'T BELIEVE 
ITtl 


INTRODUCTORY FREE OFFER 


With ANY ORDER PLACED, you will receive a 
COMPLIMENTARY COPY of “THE ENGINEERS’ 
SKETCH BOOK OF MECHANICAL MOVEMENTS, 
DEVICES & DETAILS" by Thomas Walter Barber. 
(3000 Designs and Drawings, placed side by 
side with related forms for a particular purpose. 
Supplies designer with basic elements of me- 
chanical and structural composition.) 


*Listed below are SOME of the highly recom- 
mended, leading new and standard Technical 
and Scientific reference books: 


HANDBOOK OF SEMICONDUCTOR 


ELECTRONICS by L. P. Hunter......... 12.00 
HANDBOOK OF CHEMISTRY & PHYSICS 
(38th Edition) ....ccccccccccccccccee 12.00 


INDUSTRIAL ENGINEERS’ HANDBOOK 
by H. Maynard 


PLASTICS ENGINEERING HANDBOOK 
by S. P. 1. ccc ccc ccc ccc cc ccccccces 15.00 


TRANSISTOR ENGINEERING REFERENCE 


HANDBOOK by Marrows ........-.+:5 9.95 
MECHANICAL ENGINEERS’ HANDBOOK 
Roy £. Marks 2 ccccccccccccccccccccces 16.50 


*Send for our latest complete Catalog and 
inquire about our 


SPECIAL DISCOUNTS 


All books shipped on approval. 


E.B.S., INC. Dept. MM-1 
ENGINEERS’ BOOK SERVICE 
3011 Ave. K, Brooklyn 10, N. Y. 


Please RUSH the following books along with 
your FREE INTRODUCTORY OFFER: 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee eee 
eevee eereeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


eeeeseeseeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


INGMO ccccccccccsccccccccccccccccccccoces 

POsitiON ..cccccccccccccccccccccscecccsces 

Company Name ..cccccccccccscccccccccecs 

AGGTOES ccccccccccccccccsccccsesescooe eee 

GI. ck bswwsessdacocceci Zone...State...... 
GROERs ccces Money Order....... Enclosed 
Billi Me...... Bill Company...... 


Add 15c per book postage. 3% Sales Tax if 
delivered in New York City. 


For more information, Circle No. 616 
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Jack M. Kramer has been appointed 
project engineer, Flexible Tubing 
Corp. 


Revis L. Stephenson is now executive 
vice-president of United States Hoff- 
man Machinery Corp. He will con- 
tinue as director of the Hoffman 
Foreign & Export Operations and 
superviser of the Industrial Divi- 
sions. 


Henri Soumerai is chief engineer, 
Refrigeration Compressor Develop- 
ment, Air Conditioning & Refrigera- 
tion Div., Worthington Corp. 


A. S. Thaeler has replaced R. C. 
Stanbrook, retired, as vice president- 
engineering of Pittsburgh Steamship 
Div., U. S. Steel Corp. 


O. A. Wright has been appointed en- 
gineering manager of Actuation Re- 
search Corp. 


John C. Wallace is Walworth Co.’s 
new vice-president of engineering. 


J. F. Weiffenbach succeeds Henry M. 
Haase as director of research and 
engineering for Borg-Warner Corp. 
Mr. Haase is now president and chief 






executive officer of Borg-Warner’: 
York Div. 


Clinton Westin and Jay Rakstis 
Superior Steel and Malleable Casi 
ings Co., have been promoted to a 
sistant general manager and chi. 
metallurgist, respectively. 


Clifford E. Wenninger has been a; 
pointed Technical Director, Beards], 


& Piper Div., Pettibone Mullik 
Corp. 
Companies 





Harper Landell & Associates is t+} 
name of a new industrial design con 
pany. The entire staff of the late 
Harold Van Doren has been retained 
by the new company. 


Parker Appliance Co. has purchased 
Franklin C. Wolfe Co. and Mathew- 
son Corp. The Mathewson Corp. will 
be moved next to the Wolfe Co. and 
both will be operated as the Frank- 


lin C. Wolfe Co. Div. of Parker 
Appliance. 
Narmco Mfg. Co. is building a 


20,000-sq ft plant addition that will 
increase manufacturing capacity by 
more than 20%. 


Pittsburgh Standard Conduit Co. will] 
move its Etna operations to Verona 
in early 1958. 

(continued on p 316) 








STANWOOD SALT POTS 


for maximum economy 


Available in either cast 
or fabricated alloy con- 
struction. Flat or rolled 
flanges. Also one-piece 
pressed steel pots — 
plain and high tempera- 


ture coated. 


@ ALL STANDARD SIZES 








“Shere's a Stanwood Representative Near You! 


RETORTS 


BASKETS 





TRAYS 





FIXTURES 


—F 
: kez 


CARBURIZING 
BOXES 















CHICAGO 39, ILLINOIS 
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JOIN WITH HANDY & HARMAN SILVER BRAZING FOR PERMANENT PROFIT 











Before, sprocket was ma- 
chined and hobbed from solid 
metal, then welded. Now, 
three stampings are EAsy- 
FLO-brazed to turned hub. 





t 


Result—sprocket made 
y stronger in less time, with 
less metal. 




















Visit us at 


6: SEE: 
a ee * NEW ALUMINUM BRAZING 
a. - ALLOY 
Engineering ; 
rote * HANDY HI-TEMP FOR HIGH- 
New York ° TEMPERATURE BRAZING 
Coliseum + PRODUCTION LINE BRAZING 
May 20-23 ° DEMONSTRATION 











Clever, these Design Engineers! 


The cleverest designers of all are those who know that silver 
alloy brazing, specified as the joining method at the design 
stage, can be of great value. The benefits that go hand in hand 
with brazing—of cost, of time, of labor, of product superiority, 
warrant consideration from the start. 


Examples of how design for brazing simplifies production and 
improves the product are numerous... to give you an idea of 
what can be saved through Handy & Harman silver alloy 
brazing with EASy-FLOo 45, take a look at this: 


Triple Sprocket for Self-Propelled Combine 


Originally, double sprocket was bored, turned and hobbed 
from solid stock; small sprocket and hub were turned from 
single piece of bar stock. Large sprocket was then welded to 
hub as shown. 


Redesigned for EASY-FLO brazing, large and small sprockets 
are blanked from 1/2” plate and bored and hobbed in groups; 
hub is turned from much smaller diameter bar stock. Three 
rings of 1/16” EAsy-FLO wire join the entire assembly. All 
joints are Handy-Fluxed. Large sprockets and hub are jigged 
with one preplaced ring of EASY- FLO around hub above each 
sprocket and induction-brazed in 30 seconds. Third EASY-FLO 
ring brazes small sprocket to hub end in 17 seconds. Total: 47 
seconds for completed assembly. Results: Lower over-all pro- 
duction costs due to savings in metal, machining and joining 
time. A stronger sprocket due to full-area penetration of the 
alloy. 


This is just one example of the benefits enjoyed with one 
Handy & Harman alloy and brazing method. We’ll be happy 
indeed to talk to you about all kinds of silver brazing alloys 
and their attendant benefits. We have found that if we join 
forces right at the start, the results are right... all the way. 
Just call us. 


Your NO. AMM Source of Supply and Authority on Silver Brazing Alloys 


OFFICES and PLANTS 
BRIDGEPORT, CONN. 


Y PROVIDENCE, ®. ft. 
Sof A N Pp CHICAGO, ILL. 
CLEVELAND, OHIO 






DETROIT, mICH. 


DISTRIBUTORS IN PRINCIPAL CITIES 


For more information, turn to Reader Service Card, Circle No. 502 
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LOS ANGELES, CALIF, 


General Offices: 82 Fulton St., New York 38, N. Y. toronto, canava 
MONTREAL, CANADA 











CHR has 

a new 

low durometer 
silicone rubber 








Higher tear strength, 
lower compression set 
than any previous low 
durometer stock. 


The new COHRIastic R-11568 with | 
softness in the range of sponge is | 
now available in custom sheets and | 
moldings. This 25 durometer sili- | 
cone rubber has high tensile, elon- | 
gation and tear strength, unusually | 
low compression set, — 100° F to | 


480° F flexible temperature range. 


Write for bulletin on CHR’s soft 
sealing material which gives basic 


facts on new R-11568, compares it | 
with silicone sponge rubber and sili- | 


cone foam rubber (COHRfoam). 


Send ere 
copies of bulletin on 
soft sealing materials. 


[) Include CHR Stock Item folder & 
price list. 


[) Include CHR Coated Fabric bulletin. 





NAME 





TITLE DEPT. OR CODE 





COMPANY 





STREET 





CITY ZONE STATE 


For more information, Circle No. 541 
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THE CONNECTICUT HARD RUBBER CO. 
409 East St., New Haven 9, Conn. 





| 
| 


Townsend Co. has acquired G. O. 
Noville & Associates, Inc. Noville 
will be operated as a wholly-owned 
subsidiary under the direction of 
Commander G,. O. Noville. 


Modern Mfg. Co., Inc. will open its 
new 10,000-sq ft Willow Grove plant 
June 1. 


Parker Aircraft Co. will complete its 
expansion of engineering facilities 
by July 1. 


Loftus Engineering Corp. has moved 
its business offices to One Gateway 
Center, Pittsburgh 22. 


Firestone Tire & Rubber Co.’s four 
new plants, located at Orange, Texas, 
Havana, Cuba, Noblesville, Indiana, 
and Manila, Philippine Islands, are 
scheduled for completion by October. 


American Can Co. has begun instal- 
lation, at its St. Louis plant, of new 
facilities for processing coiled steel- 
plate. Plans call for eventual instal- 
lation of similar equipment at its 
other plants. 


El-Tronics has purchased Warren 
Plastics Corp. and its subsidiary, 
Cropp Engineering Div. Both com- 
panies will be operated as wholly- 
owned subsidiaries. 


Atlas Corp. has acquired a control- 
ling interest in Reo De Oro Uranium 
Mines, Inc. 


Graham, Savage & Associates, Inc. 
is the new name of Graham, Crowley 
& Associates, Inc. 


Servionics, Inc. W. Hempstead, L. L., 
is a new engineering and design 
corporation. 


Vaculloy Corp., Wooster, Ohio, is a 
new firm in the vacuum melting field. 


Trojan Metal Products is the new 
name of Auto Sheet Metal Works. 


Microdot Inc. has moved to new 
quarters in S. Pasadena. 


Haller, Raymond and Brown, Inc. has 
begun construction of a three-story 
building which will house manage- 
ment and research facilities. 


Haskelite Mfg. Corp. is the new name 
of Evco, Inc., a subsidiary of Evans 
Products Co. 


(continued on p 318) 
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At left, control samples; at right, seals soaked 16 


| hours in AN-F-48 (100/130 octane) fuel. Seal 


made with ordinary silicone rubber (top right) is 
destroyed, Seal made with new Dow-Corning 
LS-53 (bottom right) is virtually unaffected and is 


| tough, resilient and operable. 


NEW ...CHR 
fuel resistant 


Silicone rubber 
SEALS 


| Resist jet fuels, hydraulic and synthetic 
Oils, and abrasion in temperatures 
—85°F to 400°F. 


The new Dow-Corning LS-53 is the first 
rubber to combine fuel resistance with ex- 
treme high and low temperature flexibility. 
This fluoro-silicone rubber can be sponged, 
molded, extruded. It is readily adaptable 
to seal constructions which provide the most 
practical and economical use of the rubber. 


LS-53 is available now and CHR is already 
designing it into fabric reinforced seal con- 
structions. The outstanding resistance of 
these seals to one aircraft fuel is illustrated 
above. Write or phone for a CHR data sheet 
giving full test data. If your need for LS-53 
seals is immediate, CHR will expedite seal 
design coordination and production. Phone 
or write us. CHR field representatives are 
available for direct contact. 


ALSO AVAILABLE, LS-53 custom molded 
sheets, extrusions, sponge sheets, sponge 
extrusions, COATED FABRICS. 


For more information, Circle No. 542 


THE CONNECTICUT HARD RUBBER CO. 
409 East St., New Haven 9, Conn. 
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Can you 


identify 


Dr. Benjamin Lustman, Manager of Pressurized Water 
Reactor Metallurgy, and technician K. Marsh are testing 


the mechanical properties of zirconium brazing alloys. these tests ? 
Dol 








ed 16 
Seal 
ht) is 
rning 
and is If you are interested in exceptional career oppor- 
tunities, the expanding nuclear power industry 
offers you a creative challenge. ° 
Metallurgists engaged in alloy development 
work are pictured in well-equipped Westinghouse 
Bettis Plant laboratories. They are performing 
tests which involve kinetics and mechanisms of 
corrosion and oxidation, mechanical properties, 
and solid state transformations. A few other ex- 
amples of work, not shown, include x-ray diffrac- 
tion analysis, physical chemistry of molten metals, 
phase diagram determination, and irradiation 
effects in metals. These represent some of the 
experiments necessary to develop the materials 
etic i 4 for fuel elements and vessel structure which will 
ures Dr. M. W. Burkart, Salen Engineer, and Mr. P. Schnizler, be used for nuclear reactors and cores. Designed 
technician, are examining the fracture surfaces of UOz. and developed by Bettis scientists and engineers, 
these reactors will power nuclear submarines and 
first ' surface ships as well as the nation’s first full-scale 
sate : - —V7"— commercial nuclear power station. 
ility. | , " : We welcome inquiries from metallurgists who 
ged, 4 ' aH : are interested in joining outstanding scientists for 
one “a | | : a career in nuclear power. Please address resumes 
ber. 4 j > to: Mr. M. J. Downey, Dept. A-158, P.O. Box 
fag — > 1468, Pittsburgh 30, Pennsylvania. a 
eady : =) 1% . a 
con- aX if 
e of i . Pe ccgsl eN —— 
ic s BETTIS PLANT 
sheet 7. ee. ~~ ‘* 
$-53 Vie ~ , 
sea ‘ 
hone \ . We be 
- | esting OUSC 
Ided ? 
onge 
C0. Mr. W. A. Bostrom, Senior Engineer, and technician 
an, W. Bowen measure gas transport in metals 
using mass spectrometric analysis. 
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Air temperatures to 950°F 
accurately controlled 
in heaters, dryers, 
ducts, ovens with 
CHROMALOX* 
Electric Finstrip Heaters 


For drying, baking, curing, space heating 

. anywhere you need uniform heat 
under forced circulation, here is the clean, 
fast, economical answer. Chromalox Elec- 
tric Finstrip Heaters install quickly and 
easily as individual units, or as factory 
assembled banks. Low original cost. Main- 
tenance-free. Parallel fin design permits 
maximum heat with minimum turbulence 
of air stream. Choice of steel or chrome 
sheaths. Moisture proof types available. 


FREE—Send today 
for these 2 BIG 
HEATING HELPS 


Catalog 50—Describes 
complete Chromalox 
Electric Heating line. 


Booklet F1550—‘‘101 
Ways to Apply Electric 
Heat.” 


Edwin L.Wiegand Company 
7523 Thomas Boulevard « Pittsburgh 8, Pa. 


c-2119 


For more information, Circle No. 610 








Branson Instruments, Inc., and its 
subsidiary Branson Ultrasonic Corp., 
have moved into a new 24,000-sq ft 
plant. 


D. E. Makepeace Co. has_ broken 
ground for a new 53,000 sq ft plant 
to supplement existing facilities. 


Bettinger Corp. has acquired com- 
plete ownership of the Porcelain 
Enamel Products Co. PEPCO is now 
operated as a Division of Bettinger. 


Parker Appliance Co. has purchased 
The Franklin C. Wolfe Co., Inc. and 
the Mathewson Corp. Both companies 
will be located in Culver City and 
operated as the Franklin C. Wolfe 
Co., Div. of Parker Appliance. 


Fansteel Metallurgical Corp. has 
authorized an expenditure of $665,500 
for new constructions at their north 
and south plants. 


Quick Industries, Inc. has formed a 
new division, Quick Plastics. 


Omer E. Robbins Co. has constructed 
a new 10,000 sq ft building next to 
its old plant for additional manufac- 
turing and office space. 


Mine Safety Appliances Co. has pur- 
chased Protection, Inc. The absorbed 
company will be operated as an 
autonomous division in new quarters 
in Los Angeles. 


Berkeley Div., Beckman Instruments, 
Inc., announces a $1,500,000 expan- 
sion program that will triple produc- 
tion capacity. Completion of the proj- 
ect is expected early next year. 


Lancaster Lens Co. has acquired 
controlling interest in Indiana Glass 
Co. 


Sullivan Powdered Metals, Inc. has 
formed a new division devoted exclu- 
sively to the development and appli- 
cation of special blends of aluminum 
pastes and powders for use as pig- 
ments in plastics, paper coatings, 
printing inks and fabric finishes. 


Bell Aircraft Corp. has acquired Lake 
Erie Engineering Corp. The latter 
will be operated independently as a 
wholly-owned Bell subsidiary. 


Durable Formed Products, Inc., Regal 
Plastic Co. and Speck Plastics, Inc. 
have entered into a “working agree- 
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Do You Buy 
Graphite 


Components? 


@ Do you know that a graphite 
material of construction is avail- 
able which is impermeable and 
unaffected by practically all cor- 
rosives at any temperature. . 
or that another carbon-graphite 
material possesses a hardness as 
great as that of glass? 


® Both of these materials are ex- 
clusive developments of Graph- 
ite Specialties Corporation, a 
recognized leader in the pro- 
duction of special carbon and 
graphite components. 


@ In addition to these two out- 
standing materials, Graphite Spe- 
cialties Corporation regulagly pro- 
duces components with “specially 
required properties of density, 
purity, strength, permeability, chem- 
ical resistance and machining char- 
acteristics. 


@ Graphite Specialties Corporation 
components can be produced suffi- 
ciently pure for use as a moderator 
in atomic reactors, to provide ex- 
ceptionally low erosion rates in 
rocket nozzles—for use with 
chlorine at any temperature—as 
crucibles for transistor crystal 
growth—in difficult metallurgical 
and chemical applications, as well 
as for component parts for me- 
chanical equipment. 


@ Molding, extruding and machin- 
ing facilities are available for short 
runs or high production. 


@ Write today for information re- 
lating to your specific component 
requirements to Graphite Special- 
ties Corporation, 64th Street at 
Pine Avenue, Niagara Falls, New 
York. 





For more information, Circle No. 450 
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... these two L&N Rayotube® detectors are help- 
ing McKay Machine Company induction-harden 
bodies of leveller rolls. About four years ago, this 
manufacturer of sheet, tin and strip mill equip- 
ment switched to full time induction hardening of 
these shafts which range from 7%” to 12” in 
diameter and up to 12’ long. The new method 


doubled production . . . eliminated warpage .. . 
and provided scale-free hardening. And, in addi- 
tion, the use of L&N temperature control enabled 
the McKay Machine Co. to reduce setup time. . . 
eliminate trial runs . . . and produce the same 
results heat after heat. 


The temperature regulating equipment con- 


Soaking up heat radiation... 





sists of Speedomax®-Rayotube control on each 
of two 3000-cycle induction generators having a 
maximum capacity of 400 kw. One Speedomax 
in combination with a Rayotube detector controls 
work temperature by operating a motor-operated 
rheostat to regulate power input to the induction 
coil. For quality control, a second Speedomax- 
Rayotube combination measures and_ records 
quench temperature while a third Speedomax 
provides a record of work speed through the coil. 

To find out how L&N temperature control may 
help increase the efficiency of your induction heat- 


ing, contact your nearest L&N sales office or write 
4925 Stenton Ave., Phila. 44, Pa. 


we 


LEEDS IN NORTHRUP 


Instruments aT Automatic Controls « Furnaces 
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A large capacity EF combination gas fired radiant 
tube and electrically heated roller hearth furnace 
for sintering metal powder products. 


@ sintering 


Furnaces 


For Ferrous and Non-Ferrous 





Powder Products Provide for— 


@ lowest cost per pound | 
for the sintering operation. | 


@ maximum uniformity of size 


for the sintered products. | 


@ maximum pounds of quality | 
product per dollar of investment. | 


We have built many sizes and types of | 
furnaces for processing a wide variety of | 
ferrous and non-ferrous metal powder prod- | 
ucts—also continuous equipment for bond- 
ing metal powders to strip and for other 
processes. 


Long experience with special atmospheres, 
metal powders and all heat processing 
phases in connection with powder metallurgy 
has enabled EF engineers to develop and | 
install special atmosphere equipment for | 
producing some rather outstanding results. | 


With our extensive experience and com- 
plete manufacturing facilities we are in 
position to build the best size and type to 
fit your specific requirements. 


We would like to discuss some of our 
latest furnace developments with you, if 
interested. 


THE ELECTRIC FURNACE CO. 
Salem, Ohio 


Electric Furnaces—For Any Process, 
Product or Production. 





EF gas fired muffle type continuous furnace, another 
of the various types we build for sintering non- 





ferrous and ison powder prducts at temperatures 
up to 2050° F. 


Canadian Associates: 
CANEFCO LIMITED «+ Toronto 1, Canada 





ment” to coordinate their plastics 
engineering efforts. 


Ferro Corp. has consolidated its ce- 
ramic research facilities into the 
Ferro Ceramic Technical Center. 


Swedlow Plastics Co. has acquired 
controlling interest of Honeycomb 
Structures Co., Inc. 


United Aircraft Products, Inc. plans 
a $1-million expansion program 
which includes purchase of a new 
plant. 


AMP Ine. is now the official name of 
Aircraft-Marine Products, Inc. 


Minnesota Mining & Mfg. Co. has 
purchased M. W. Kellogg’s Kel-F 
manufacturing facilities. 


Societies 





Society of Women Engineers pre- 
sented its 1957 award for significant 
contribution to engineering to Re- 
becca H. Sparling, design specialist, 
General Dynamics Corp. 


National Assn. of Corrosion Engi- 
neers has elected the following offi- 
cers: W. H. Stewart — president, 
Sun Pipe Line Co.; L. L. Whiteneck 
—vice-president, Plicoflex, Inc.; A. L. 
Stegner—treasurer, Tennessee Gas 
Transmission Co. Directors are: E. G. 
Brink, American Viscose Corp.; E. E. 
Kuster, Union Gas Co. of Canada, 
Ltd.; R. S. Treseder, Shell Develop- 
ment Co.; F. E. Costanzo, Manufac- 
turers Light and Heat Co.; John B. 
West, Aluminum Co. of America. 


National Electrical Manufacturers 
Assn. has formed a special commit- 
tee to publicize new developments in 
the semiconductor field. 


National Screw Machine Products 
Assn. has admitted the following 
companies and their  representa- 
tives: Airport Industries, Inc.—J. L. 
Miller; Beamco, Inc.—H. W. Brani- 
gar, Jr.; Commercial Tool Works, 
Inc.—E. J. Kepler; Conn. Mfg. Co.— 
J. R. Curtis; Rosemoor Mfg. Co.— 
R. A. Staat; L. S. P. Inc.—H. T. Van 


Dalsen. 


American Lithium Institute is spon- 
soring research programs on lithium 
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Improve Quenching 
and You Get 
Better Heat Treating 





|-@ The NIAGARA Aero HEAT 
EXCHANGER transfers the heat 
_ from the quench bath to atmospheric 
air. It never fails to remove the heat 
at the rate of input, giving you real 
control of the quench bath temper- 
|ature. This prevents flashing of oil 
| quenches. In all cases it improves 
physical properties, saves loss of 
your product from rejections and 
gives you faster production, increas- 
ing your heat treating capacity. You 
can put heat back into the quench 
bath to save the losses of a © warm- 
up” period. 


Savings in piping, pumping ana 
power as well as great savings in 
cooling water return the cost of the 
equipment to you in a short time. 
The Niagara Aero Heat Exchanger 
saves nearly all of the water con- 
sumed by conventional cooling 
| methods. 


| For the complete story of other 


| 
benefits and savings, write for 


| Bulletins 120 and 132. 


NIAGARA BLOWER COMPANY 


Dept. MM-5, 405 Lexington Ave. 
NEW YORK 17, N. Y. 


District Engineers in 
Principal Cities of U. S. and Canada 
ET ASTIN yo RIM 


For more information, Circle No. 46! 
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WHATEVER YOUR PRESENT RADIATION SOURCE- 


more production 
with high radiographic 












i = oo 


KODAK INDUSTRIAL X-RAY FILM, TYPE AA 


Whatever source of radiation you use, you'll get more 
high-quality work done—faster—with Kodak Industrial 
X-ray Film, Type AA. 


For Type AA has greatly increased speed—as much as 
twice as fast with gamma rays and high kv x-rays. It 
permits inspection of thicker parts, slashes exposure time, 
increases production and extends the usefulness of existing 
radiographic equipment. 


And with all this increased speed the new film equals 
the fine radiographic sensitivity characteristics which 
made Kodak Type A the most widely used x-ray film in 
the industry. 


Kodak Industrial X-ray Film Type AA can save you 
time; provide clear, easier-to-read radiographs; and help 
turn out more work. Get all the details—either from your 
Kodak x-ray dealer or the Kodak Technical Representative. 


EASTMAN KODAK COMPANY 


X-ray Division, Rochester 4, N. Y. 


For welding, use Kodak Industrial X-ray Film, 
Type AA, in the new 7Omm x 550' package. 


sensitivity 


Read what the new 
Kodak Industrial X-ray Film, 
Type AA, will do for you. 





@ Reduces exposure time—speeds up : 
routine examinations. 


@ Provides increased radiographic 
sensitivity through higher densities 
with established exposure and 
processing technics. 


@ Gives greater subject contrast, more 
detail and easier readability when 
established exposure times are used 
with reduced kilovoltage. 


e Shortens processing cycle with 
existing exposure technics. 
®@ Reduces the possibility of pressure 


desensitization under shop 
conditions of use. 





For more information, turn to Reader Service Card, Circle No. 414 
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CURVED EXTRUSIONS* 


Perfect undistorted curved sections of 
“u", “L", “H", and other channels are 
obtained by a patented technique de- 
veloped by Anchor Plastics. 


Diameters from 4° upward in elliptical 
or circular sections. Any fraction, or 
multiple of complete circle or ellipse 
may be specified. 


*Rezg. O.S. Par. Of. 





» YOUR specifica 
JL TUBE or MOULDING ] 
EXTRUSIONS*. FABRICATEL 
pap pe ge pair 


ae ales ‘ene ™ 
ri ‘al ri rh in any 


e Extrusion dies made in our tool room, 
usually between $45-$200 

e Send us your prints for quotation 

e Write for your copy of Extruded Plastics 
on company letterhead PAT 


ANCHOR PLASTIC 


coO., INC. 
36-36 36th Street 
Long Island City 6, N. Y. 


Visit us at Booth 319—Design Engineering Show 
N. Y. Coliseum—May 20-23, 1957 


For more information, Circle No. 516 








alloys, at Massachusetts Institute of 
Technology, and lithium-containing 
glass, at Pennsylvania State Univer- 
sity. Fellowships will also be estab- 
lished by the institute. 


Investment Casting Institute has ad- 
mitted five companies and their rep- 
resentatives to membership: L. Son- 
neborn Sons, Inc.—Henry Levkoft; 
Gray Syracuse, Inc—R. E. Gray; 
Hitchiner Mfg. Co., Inc.—J. H. Mori- 
son; F-R Machine Works—S. Brot- 
man; Electronicast Div., Nilsen Mfg. 
Co.—P. A. Nilsen. 


American Power Conference pre- 
sented its Certificate of Merit to Dr. 
Walter H. Zinn for his contributions 
in the fields of nuclear power gener- 
ation and atomic research. This is 
the second time the certificate has 
been awarded in the conference’s 19- 
year history. 


Vacuum Metallizing Assn. may be- 
come the name of an organization 
now forming for the purpose of: 1) 
creating standards on an industry 
wide basis; 2) establishing business 
ethics for the metallizing industry; 
3) publicizing vacuum metallizing. 
T. J. LaBounty is chairman until 
permanent officers are elected. 


Standards Engineers Society has 
elected the following 1957 officers: 
president H. G. Arlt, Bell Telephone 
Laboratories; vice president, F. E. 
Powell, Dept. of the Army; secre- 
tary, J. A. Caffiaux, Radio-Electron- 
ics-Television Manufacturers Assn.; 
treasurer, C. J. Lawson, Interna- 
tional Business Machines Corp.; di- 
rector-at-large, W. E. Aksomitas, 
Pratt and Whitney Aircraft Co. 


Society of Plastics Engineers has 
announced these newly elected offi- 
cers: president, Peter Simmons, Dow 
Chemical Co.; vice president, Hai- 
man Nathan, Atlas Plastics, Inc.; 
secretary, R. K. Gossett, Gossett and 
Hill; treasurer, Jules W. Lindau, III, 
Southern Plastics Co. 


American Institute of Mining, Met- 
allurgical and Petroleum Engineers 
has reorganized its structure to 
transform its three branches into the 
Metallurgical Society of AIME, the 
Society of Mining Engineers of 
AIME and the Society of Petroleum 
Engineers of AIME. 


(news of Meetings on p 324) 
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000175" 
THIN 





Now available 
in production 
quantities 


Keeping pace with the advanced 
design of transistors and other elec- 
tronic components, Somers Brass 
Company has installed a unique mill 
for the production of ultra-thin strip. 
Brass, copper and nickel are now 
being rolled down to .000175”, up 
to 4” wide, in footages to satisfy 
mass production requirements. 


You can rely on Somers, special- 
ists for nearly 50 years, for the 
experience to solve your thin strip 
problems, whether in design or 
manufacturing. 


Write for Confidential Data Blank 
and a complete analysis of your 
present or proposed application at 
no cost or obligation. 


y 


Somers Brass Company, Inc. 
108 BALDWIN AVE., WATERBURY, CONN. 


For more information, Circle No. 517 
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Could you handle his responsibilities ? 


Jobs like these continually open up at IBM—due to 
rapid expansion. If you are an engineer or scientist 
—or have equivalent experience—you may qualify for 
such a position. Innumerable opportunities exist in: 


© Computer systems ¢ Numerical analysis and 
planning programming 

© Computer systems ° Photo and magnetic 
testing device memory 


® Real time systems 


@ Electronic circuit . : 
engineering 


design and packaging ; 
e Semi-conductor research, 


¢ Electrostatic phenomena development and 
® Manufacturing process manufacturing 
control e Test equipment design 


For the facts about an engineering career with 
IBM, just write, outlining background and interests, 
to: 


R. A. Whitehorne 


Mgr. of Engineering Recruitment, Department 11205 


International Business Machines Corporation 
590 Madison Avenue, New York 22, N.Y. 


DATA PROCESSING * ELECTRIC TYPEWRITERS * MILITARY PRODUCTS . SPECIAL ENGINEERING PRODUCTS 7 TIME EQUIPMENT 


promoted 
this man 


Computer Programmer: Before his 
programmer working with a giant IBM 
in the preparation of research problems 


industrial nature for machine solution. 


the modification of existing systems and 


e . . >” 
same fascination as a game of chess, 


The electronic computer field offers one of the best 
ground-floor opportunities today. Economic experts 
rank it with automation and nucleonics in growth 
potential. Sales at IBM, the recognized leader in this 
fast-growing field, have doubled, on the average, 
every five years since 1930. Engineering laboratory 
personnel has quintupled in the past five years. IBM’s 
excellent salaries and employee-benefit programs are 
instrumental in achieving an employee turnover rate 
far below the national average. 


Where would you like to work for IBM? 


IBM plants and laboratories are located in: Endicott, 
Kingston, New York City, Owego, Poughkeepsie, 
N. Y.; Burlington, Vt.; San Jose, Calif.; Washington, 
D. C.; Greencastle, Ind.; Lexington, Ky.; Rochester, 
Minn.; Sherman, Texas. 


recent promotion, this man was a research 
704 electronic computer. He was engaged 
of an engineering, scientific, business, and 


His work entailed advanced diagnostic and 


application program development, including 
proposed new systems. “This work has the 


he'll tell you, “and the variety of constant 
challenges makes it absolutely absorbing!” 





DATA 
PROCESSING 
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Mr. Auburn says: 





Gaskets 
Shims 
“*0”’ Rings 
Bushings 
Packings 
Seals 


Insulation 
Components 








ALLELE LSE GET 


Lt 


AUBURN 


For a quick and definitive 
solution to design and pro- 
duction problems, call on Au- 
burn’s 85 years of specialized 
experience in engineering ma- 
terials to specific sealing and 
packing applications. Send us 
your prints and specifications 


— youll get our recom- 
mendations and quotations 
promptly! 


Our extremely wide range of 
materials includes: 


leather ® Asbestos ® Teflon ® Silicone 
Rubber ® Neoprene Rubber ® Cork ® 
Fiber ® Compositions ® Phenolics ® Cloth 
® Paper ® Cardboard ® Plastics ® Brass 
® Steel © Copper ® Aluminum ® Kel-F 
® Fibreglas © Other Special Materials. 





THE 
AUBURN 
MANUFACTURING COMPANY 


306-B Stack Street, Middletown, Conn. 
Representatives: Atlanta, Ga. e Detroit Mich. ¢ St. 


Louis, Mo. ¢ Los Angeles, Cal. ¢ Minneapolis, Minn.« | : 


Washington, D.C. ¢ New York, N.Y. ¢ Cincinnati, 0. « 
Rochester, N. Y. © Pittsburgh, Pa. ¢ Fort Worth Tex. 





For more information, Circle No. 372 
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Meetings 





COPPER & BRASS RESEARCH ASSN., 
annual meeting. Hot Springs, Va. 
May 12-15. 


ELECTROCHEMICAL SOCIETY, INC., 
spring meeting. Washington, D. C. 
May 12-16. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, design engineering 
conference. New York. May 20-22. 


DESIGN ENGINEERING SHOW. New 
York Coliseum, New York. May 
20-23. 


AMERICAN IRON AND STEEL INSTI- 
TUTE, 65th general meeting of 
members. New York. May 22-23. 


AMERICAN SOCIETY FOR QUALITY 
CONTROL, 11th annual convention, 
Detroit. May 22-24. 


SOCIETY OF AUTOMOTIVE ENGINEERS, 
summer meeting. Atlantic City. 
June 2-7, 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, semi-annual meeting. 
San Francisco. June 9-13. 


MAGNESIUM ASSN., annual meeting. 
Hot Springs, Va. June 13-14. 


AMERICAN SOCIETY FOR TESTING Ma- 
TERIALS, annual meeting. Atlantic 
City. June 16-21. 


AMERICAN ELECTROPLATERS’ SOCIETY, 
annual convention, Montreal, Can- 
ada. June 17-20. 


AMERICAN SOCIETY FOR ENGINEERING 
EDUCATION, annual meeting. Cor- 
nell Univ., Ithaca, N. Y. June 17- 
21. 


ALLoY CASTING INSTITUTE, annual 
meeting. Hot Springs, Va. June 
23-25. 


AMERICAN SOCIETY OF HEATING AND 
AtrR CONDITIONING ENGINEERS, 
semi-annual meeting. Murray Bay, 
Quebec, Canada. June 24-26. 


SocrETY OF AUTOMOTIVE ENGINEERS, 
West Coast meeting. Seattle. Aug 
12-14, 


WESTERN ELECTRONIC SHOW AND 
CONVENTION, San Francisco. Aug 
20-23. 


SocrETY OF AUTOMOTIVE ENGINEERS, 
tractor meeting & production 
forum. Milwaukee. Sept 9-12. 
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in 


your 
molded 
plastics? 


High fidelity to your blueprints 
is what you have every right to 
expect from Kuhn & Jacob. In the 
hands of K & J’s long experienced 
and skilled die makers, your design 
and pieces of steel are transformed 
into precision molds on which rest 
your assurance of perfect molding 
jobs. For the full story of K & J serv- 
ice in compression molding, send 
for booklet. 





KUHN & JACOB 


MOLDING & TOOL CO. 
1203 Southard St., Trenton 8,N.J. 


Represented by 
s5. C. Ullman 
55 West 42nd St., New York, N. Y. 
Phone PEnn 6-0346 


Wm. A. Chalverus 
Carson Road, Princeton, N. J. 
Phone 1-3170-J2 


Wm. T. Wyler 
Box 126, Stratford, Conn. 
Phone Bridgeport 7-4293 








For more information, Circle No. 467 








, ROM INVESTMEN 








more information, turn to Reader Service Card, Circle No. 452 


T CASTING 


to STAMPED | 
“ASSEMBLY saves f ] % 


Short-Run Blanking Dies Cut Unit Cost 
from $1.48 to 43¢ 


Complete Stamped 
Investment Casting Cost: Assembly Cost: 


$1.48 cachinioootors 436 Each IN 1000 Lots 


An investment casting was formerly used involving 
additiona] machining operations. Converting to a 
brass stamped assembly gave the customer a more 
accurate, physically superior part at a 71% saving. 


Consider D-R Stampings for your products. Send sketch, 
blueprint or part, plus quantity, for prompt quotation. 


DAYTON ROGERS 


: Manufactuuing Company 
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MINNEAPOLIS 7X, MINNESOTA 
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NEY’S SMALL PARTS PLAYA BIG PART IN PRECISION 







bY yh Consult Ney’s Engineering 
me he ie. Dept. on any problem 
ed involving precious metals to 
F improve your products. 


7 os THE J. M. NEY COMPANY 


P.O. BOX 990 DEPT. C HARTFORD 1, CONN. 
“ae | Specialists in Precious Metal Metallurgy since 1812 


NEY’'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS 
NEY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS 
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BOOTH NO.437—FIRST FLOOR 










JDIANAS DSOWLVD S.LSSMS 


8T MYOA MIN 
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T0 TELL YOU WHERE TO FIND WHAT YOU’RE LOOKING FOR! 


NEW YORK COLISEUM 
/ 
(INCLUDING ALL PRODUCTS ON EXHIBIT-AND MANY THAT ARE NOT, BUT 


DESIGN ENGINEERING SHOW say 20.23 rearurine 


THE GREATEST, TIME-SAVING-2ST 
IT'S FREE! IS CONVENIENT! TRY IT! 
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New Solutions 


to Design eres | 


MACHINED 
CARBON 
RTS BY 


If you are designing new products 


... or are searching for a more eff- | 
cient material for existing products | 
...consider carbon parts—machined 


by Speer. 


Versatile and economical ...carbon | 


products machined by Speer range 
from feather-light resistors to 1300- 
pound electrodes. 


Speer carbon may help you improve | 
product performance... reduce unit | 
costs. Write today for full details. | 


Carbon Is Versatile! 
Can be: Has: 


Sawed High corrosion resistance 
Drilled High heat transfer 
Milled Low electrical resistance 
Broached High thermal shock 
Turned resistance 
Planed High heat transfer (graphite) 
Hobbed 
Ground 
Molded 
Extruded 


Is: 

Non-warping 

Non wetted by molten 
metals 

Chemically inert 

Self-lubricating (graphite) 


St. Marys, Pennsylvania 


Divisions: 
Speer Resistor * Jeffers Electronics 
International Graphite & Electrode 


For more information, Circle No. 389 
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& 
REPORTS 


Books 


Bearing Design and Application. 
Donald F. Wileock and E. Richard 
Booser. McGraw-Hill Book Co., New 
York, 1957. Cloth, 6 by 9 in., 470 pp. 
Price $12.50. 

This book provides practical guid- 
ance to the machine designer in se- 
lecting and designing roller, thrust, 
and journal bearings for machinery. 
It should be of value also to person- 
nel in metalworking and manufac- 
turing industries. 

The subject of bearing design and 
application is considered from three 
aspects: design of the bearing, in- 
cluding its geometry, general con- 
figuration and tolerances; materials 
from which the working parts of 
the bearing are made; and lubricants 
which serve to minimize friction and 
wear in the bearing. 


Inventors and Inventions. C. D. 
Tuska. McGraw-Hill Book Co., New 
York, 1957. Cloth, 6 by 9 in., 184 pp. 
Price $3.75. 

Briefly describes the history of in- 
vention and the effect of environ- 
ment, education and age in scientific 
creativity. Invention and discovery 
are explored on a case-history plan, 
showing examples of inventions that 
are the outcome of experiments, 
happy accidents, direct approaches 
and scientific curiosity. Chapters on 
patentable inventions and marketing 
inventions present practical guidance 
to those who need it. 


Symposium on Properties, Tests, 
and Performance of Electrode- 
posited Metallic Coatings. Amer'- 
can Society for Testing Materials, 
Philadelphia, 1957. Paper, 6 by 9 in., 
129 pp. Price $2. 

Of interest to both producers and 
consumers of electroplated materials, 
this volume contains the following 
significant papers: corrosion be- 
havior and _ protective value of 
copper-nickel-chromium and_nickel- 
chromium coatings on steel; evalua- 
tion of methods available for meas- 
urement of surface luster of electro- 
plated coatings; comparison of the 
corrosion behavior and protective 
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STRAITS 


TIN 
REPORT = 


New developments in 
the production, mar- 
keting and uses of tin 
BUREAU 


Malaya’s tin industry is now in aq 
stronger position than that of any other 
country. Although there has been a de- 
crease in the output of the European- 
managed dredges, the production of 
Chinese gravel pump mines has _ in- 
creased in compensation. Malaya’s total 
production of tin-in-concentrates in 
1956 was the best for any postwar year 
—62,295 long tons. 


* * * 


The Government of the State of Selan- 
gor in the Federation of Malaya recent- 
ly decided to permit the development of 
a rich new tin-mining area of about 
10,000 acres in the Kuala Selangor 
district. 

* * * 


Tin and tin-zinc solders are most com- 
monly used in the electrical industry for 
small aluminum-copper connections. 
Tin-zinc base solders are also finding 
favorable acceptance for heater cores 
and engine radiators. 
* * * 
A weldable high-strength ternary alloy 
(92%% titanium, 5% aluminum, 
242% tin), which has become commer- 
cially available in sheets, plates, bars 
and billets, is finding widening use in 
aircraft manufacture, especially in jet 
engines and air-frames. 
* * * 

In recent tests by the Tin Research 
Institute two organotin compounds, tri- 
ethyltin hydroxide and tributyltin ace- 
tate, showed great promise in preserving 
manila and sisal ropes immersed in sea- 
water. Organotin compounds are al- 
ready being used by industry for stabi- 
lizing PVC plastics and chlorinated 
rubber paints, preventing decomposi- 
tion of synthetic chlorinated insulating 
oils, treatment of worms and larvae in 
poultry and cattle, preventing mould 
growth on decorators’ paints, and slime 
control in paper manufacture. That's 
quite a list, and it’s still growing steadily. 


gre 


TT | 
wanes 


Ask us to send you TIN 
NEWS, a monthly letter. 
It will keep you posted 
on tin supply, prices, new 
uses and applications. 


The Malayan Tin Bureau 
Dept. 24E, 1028 Connecticut Ave., Washington 6, D.C 


For more information, Circle No. 548 
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SAVE with 
Toh} as 


METAL STAMPINGS 


SAVE ON CAPITAL INVESTMENT 


Considering a plant expansion pro- 
gram to produce stamped metal parts 
or assemblies for your product? Before 
you invest... investigate Bossert as 
a dependable source for all your 
stamping requirements. Our facilities 
and experience can offer you many 
production economies. 


SAVE ON SPECIALIZED EQUIPMENT 


At Bossert, we have the modern, highly- 
mechanized equipment for economical 
production line operations. Your job 
can be carried to any stage of comple- 
tion with our facilities for machining, 
welding, grinding, plating, annealing 
and painting. 





Bossert is geared for both long and 
short production runs, and you can 
schedule your job to meet your normal 
operating requirements or seasonal 
peak loads without carrying a heavy 
inventory of parts. 

















PERSONNEL 


Bossert has the competent design 





engineers and experienced metal 





craftsmen to translate your ideas into 
cost-saving parts or assemblies. They 
can often suggest improvements that 
will make your product more attrac- 
tive and less expensive to produce. 


Large and small parts and assemblies 
in any metal or alloy... 


This is a typical group of stamp- 
ings and assemblies that we are 
currently producing. We often 
re-design parts that were form- 
erly cast, forged or machined, at 
a substantial saving in cost. 


Send for illustrated booklet, ‘“METAL 
STAMPINGS.” It describes our design serv- 
ice and production facilities. 


et Onhd S od Be 


ROCKWELL SPRING AND AXLE COMPANY 
UTICA 1, NEW YORK 


For more information, turn to Reader Service Card, Circle No. 445 








For more information, turn to Reader Service Card, Circle No. 529 


demonstrates its Superiority 


ON THE ROAD 


Where kicks and scuffs 
are routine — RIGID-tex 
Metal will take it and 
remain new looking 
always — like the kick- 
plate on this modern 
automobile door. (Pat- 
tern 1-SQ) 





Bus seat backs of 
stainless RIGID-tex 
Metal (pattern 5-WL) 
withstand kicks, scuffs 
—even knifing. Re- 
duces maintenance 
costs. Used too for 
modesty panels, treads, 
etc. 

i See us at the Design 

Engineering Show, 
Booth No. 927 


LNG ,RIGIDIZED METALS 


Mt TAN \ roRee Bowel 2 Ganon. 
Ma 1t = os 
Vit rigiol 66US OCHIO STREET, BUFFALO 3, N. Y. 
World-wide Distribution 


rs + ALUMINUM PERMANENT 
-/ MOLD COMPANY... 


Specialists i in Aluminum Permanent Mold. 
, and Sand Castings 


Good design combined with 
well cast, economically produced 
aluminum permanent mold 
castings are the keys to volume 
sales and bigger profits... And 
our job here at Aluminum 
Permanent Mold is designing and 
producing better castings for out- 
standing manufacturers of 
American civilian and defense 
goods. 


Aluminum Permanent 
Mold produced castings. 


Write for illustrated brochure. 
VISIT BOOTH 611 
ENGINEERED CASTINGS SHOW 


See A.P.M. 


is . h : ee lit trolled'' 
A NEW SERVICE b _ a ” 


DESIGN — ENGINEER — PRODUCE 
FINE CASTINGS Ne. 


ALUMINUM Permanent Mold on 


1054 FRONT AVE.,N.W. . GRAND RAPIDS, MICHIGAN 


For more information, turn to Reader Service Card, Circle No. 585 
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Nes terchangeable } 


This lug, a small metal com- 
ponent for an electrical de- 
vice, was pierced, blanked 
and formed in one operation 
—at the rate of 7,000 pieces 
per hour... and at a cost so 
low it will surprise you. 
Each of the 10 million lugs 
we have made over the years 
for one of America’s great 
electrical companies is to ex- 
act tolerance, interchangeable 
with each of its 9,999,999 
brothers! 

If you use metal components, 
our modern, high-speed ma- 
chines can lower your pro- 
duction costs, too. And it will 
cost you nothing to find out— 
we'll be glad to estimate on 
your sample or blueprint. 






























Write for illustrated folder 


ART WIRE 
AND STAMPING CO. 


13 Boyden Place, Newark 2, N. J. 







For more information, Circle No. 451 











value of electrodeposited zinc and 
cadmium coatings on steel; evalua- 
tion of phosphate coating over elec- 
trodeposited zinc; and a discussion cf 
the standard salt spray test. 


Statistical Methods in Quality 
Control. Dudley J. Cowden. Pren- 
tice-Hall, Inc. New York, 1956. 
Cloth, 6 by 9 in., 751 pp. Price $12. 

The first twelve chapters of this 
book deal mainly with statistical 
methods in quality control and ex- 
plain the relationships between prob- 
ability, statistics and quality control. 
Other chapters deal with process and 
product control; use of control 
charts for variables during produc- 
tion; comparison of process control 
plans; economics of contro] charts; 
and single, double and multiple se- 
quential sampling plans. 


Graphics for Engineers. Warren 
J. Luzadder. Prentice-Hall, Inc., New 
York, 1957. Cloth, 6 by 9 in., 600 pp. 
Price $8.65. 

Designed as a textbook for engi- 
neering students, this book discusses 
the art of making engineering draw- 
ings and using them as graphical 
representations to solve machine and 
other product design problems. 

Emphasis is placed upon engineer- 
ing geometry, multiview representa- 
tion, basic descriptive geometry, and 
freehand sketching, with particular 
attention being given to perspective 
pictorials and graphical methods for 
solving engineering problems. 


Modern Pulp and Paper Making: 
3rd Edition. John B. Calkin, Rein- 
hold Publishing Corp., New York, 
1957. Cloth, 6 by 9 in., 556 pp. Price 
$10. 

Although the subject matter of 
this book is concerned primarily with 
the principles of modern pulp and 
paper making, three chapters con- 
tain information on various types of 
paper and paperboard, on testing 
paper and paper materials, and on 
paper defects. 


Reports 


Resistors RESEARCH AND DEVELOP- 
MENT OF CHROMIUM AND CHROMIUM 
ALLOYS FOR NEw F1LM-TyYPe REgsIsT- 
ANCE ELEMENTS. E. R. Olson and 
others, Battelle Memorial Institute. 
Mar 1956. 60 pp. Available from 
Office of Technical Services, Dept. 
of Commerce, Wash 25, D.C. $1.50 
(PB 121388) 

Information on the preparation 
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A few months ago, they gave you 
this new project: design a bearing 
mount — make it light yet strong 
and rigid. 

To do this job, you had to select 
a special alloy. No experience or 
history available on this material 
for this application —you couldn't 
be sure the selection was really 
correct. You designed the part... 
gave it to the foundry. When you 
got it back, you could see that they 
had done a fine job, but you had to 
be sure. Playing it smart, you sent 
it to United States Testing Company 
for evaluation: Tensile — Impact — 
—Grain Structure—X-ray—a com. 
plete treatment. Now you are read- 
ing the report. You can relax. 
United States Testing Company has 
established just how good the new 
bearing mount really is. 

This is a typical situation in 
which United States Testing Com- 
pany, with its complete laboratory 
facilities, can provide a quick scien- 
tific service on new applications. 

Why not call or write us today 
on any material problems you may 
have. Establish at the design level 
the strength or weakness of your 
new product. 





UNITED STATES 


TESTING COMPANY, INC. 


ESTABLISHED 1880 


1600 Park Avenue, Hoboken, N.J. 
BOSTON * BROWNSVILLE 
DALLAS - DENVER - LOS ANGELES 
MEMPHIS - NEW YORK - PHILADELPHIA 
PROVIDENCE - SAN ANGELO 


For more information, Circle No. 598 
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After consultation with our engineering 
staff and with the use of dies from our 
tremendous library maintained specifically 
to save our customers time and money, this 
part illustrated actually saved one manu- 
facturer 94% of usual production costs! 





Price breakdown was as follows: 
Tools $89.00 
Welelers .072 
PW Nelictare) O11 






















Yes, WLS SPEEDTOOLING for small quantity stamping 
needs is a saver every time! A radical production ad- 
voncement, it eliminates most of the cost required for 


LOW die cost 
FAST delivery 





¢ Blanking permanent dies. Finished parts are produced to tolerances 
« Forming es close as those from tools costing ten times as much. 
¢ Piercing When jobs are completed WLS SPEEDTOOLING is stored 
¢ Drawing for future use. 
¢ Extruding Use WLS for production quantities up to 100,000 when 
* Stenciling low cost, fast delivery, possible design changes for vir- 
¢ Tapping tuclly nothing, are important factors! 
« Counter- 

sinking FREE 
e Plating 
e Machining 1. Write now for a free sample 
¢ Painting part with a cost summary, 
; eae 2. Our free bulletin also illus- 


trates 40 small stampings. 


3. Send in your blueprints to our 
engineering department for a 
prompt quotation. 


STAMPING COMPANY 


32862 E. 80th Street * Cleveland 4, Ohio 
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| ?:Dreaming of 
: = =? ef 

. ee » a new 
all-purpose 
design 


material? 
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TUFF-TUBE 


tiberglass-epoxy laminated tubing 





A new insulating material from 
Lamtex, with electrical, mech- 
anical, and chemical properties 
ideal for hundreds of design 
uses. 


Just mame your require- 
ments — hi temperature, mois- 
ture proof, insulation resistance, 
corrosion proot, light weight, 
high strength, thin walls, long 
lengths, odd shapes, metal plated 
and many more—TUFF-TUBE 
can mieet them with plenty to 
spare! 


~ New booklet 
tells the full story. Design 
features, tech data, application 
notes. Send for yours now. 


LsiA I'L" BOX inoustries, inc 


51 STATE STREET * WESTBURY, NEW YORK 





For more information, turn to Reader Service Card, Circle No. 527 











For more information, turn to Reader Service Card, Circle No. 435 


FOR DEPENDABLE QUALITY 
SPECIFY 


(i FLOCK 


ADDS BEAUTY, COLOR, SALES APPEAL 


Every year more and more product designers 
find profitable uses for Cellusuede Flock. The 
fascinating textures of this versatile finish add 
new vitality, color, and sales appeal to many 
products. Or, Cellusuede takes on more en- 
during — even rugged textures for such varied 
functions as providing a protective cushion, ony surface which will 
dampening vibration, and silencing noises. support an adhesive 
Less expensive than fabric, Cellusuede is made film. 

principally from cotton, rayon, or hair fibers, 
and is available in an almost limitless combin- 
ation of textures and colors to meet your needs. 
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A DURABLE PROTECTIVE 
COATING WITH A 
THOUSAND USES... . 


@ Can be applied to 


@ Easy to apply on an 
individuel or produc- 
tion-line basis — by 
spray, Vibration, or 


Free Bulletin, Technical Assistance elesteevielia abaiis. 


Call on Cellusuede for help with any 
potential application. Unexcelled fa- @ Wide range of tex- 
cilities are available for flocking tures and. colors to 


tes mples. Ask for f bulleti P 
: phe re ncadinihiedsen aot walt Your neeNS. 
511N. MADISON STREET, ROCKFORD, ILLINOIS 
DETROIT OFFICE: LLOYD THIEL 
19737 JAMES COUZENS HIGHWAY « DETROIT 35, MICHIGAN 
PHONE: BRoadway 33-0802 


\ 
CELLUSUEDE PRODUCTS, INC. 














Arthur Tickle Engineering Works, Inc. 
21-H Delevan Street 
Brooklyn 31, N. Y. 


Please send ALUMICOAT Brochure to: 
Name deals 


Address 
City Zone State 
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Impulse sales — plus wearability and 


beauty are built info these well de- 















signed, coated metal cabinets. They 
sell on sight . . . and they're scuff- 


proof and colorful. Toughness and 
beauty combine to add new dimen- 


sions in profits for their manufacturer. 






































Bullt-in by 


REYNOSOL 


Organisol-plastisol coatings 
by Reynolds make improve- 
ments or new developments 
possible for products manu- 
factured of 


e Glass e Fabric 
e Paper Wood 
e Metal 


Makers of both industrial 
and consumer goods the 
country over are successfully 
using Reynosol — proved 
Reynolds plastisol coating — 
in many different forms: in 
different colors, with various 
characteristics “tailored” to 
different needs, and often 
custom-formulated for unusu- 
al jobs. 


Reynolds exceptional re- 
search and consultation facil- 
ities are at your complete 
disposal. 


Regardless of the materials 
which comprise your products, 
why not consult Reynolds for 
your coating needs. 


Member Vinyl Dispersion Division, SPi 


PRODUCTS | 


COMPANY, 


ANN ARBOR, MICHIGAN 





DIVISION OF STUBNITZ GREENE CORP. 


For more information, Circle No. 611 











and properties of chromium titanium- 
nitride and chromium-nitride re- 
sistors for high temperature appli- 
cations. Complete engineering data 
for production refinement and de- 
velopment up to the prepilot-plant 
stage are given for chromium-tita- 
nium-nitride resistors. These re- 
sistors cover a resistance range of 
100 ohms to 500,000 ohms. Poor 
reproducibility of electrical charac- 
teristics made necessary further 
work on development of chromium 
nitride resistors for production. 


Permanent magnets BISMANOL 
PERMANENT MAGNETS, EVALUATION 
AND PROCESSING. EF. Adams and W. 
M. Hubbard, Naval Ordnance Lab. 
Jan 1953. 19 pp. Available from 
Office of Technical Services, Dept. 
of Commerce, Wash. 25, D.C. 50¢ 


(PB121278) 

Evaluates bismanol permanent 
magnets under various operating 
conditions. Improved fabrication 


techniques and equipment are de- 
scribed and methods of determining 
percentage of purity, alignment, and 
effective particle size in the magnets 
are discussed. The report recom- 
mends bismanol magnets up to 2-in. 
in diameter for applications requir- 
ing high magnetic flux density, such 
as in loudspeakers. 


Low alloy steels SURVEY oF LOW 
ALLOY AIRCRAFT STEELS HEAT 
TREATED TO HIGH STRENGTH LEVELS: 
PART 3—FAILURE CAUSES. G. Sachs, 
Syracuse University. July 1954. 80 
pp. Available from Office of Tech- 
nical Services, Dept. of Commerce, 
Wash. 25, D. C. $2 (PB 121667) 

Describes a number of failures in 
high strength steel aircraft parts 
from such factors as fatigue, hydro- 
gen embrittlement, and stress crack- 
ing. Failure encountered in parts of 
the main landing gear of the B-36 
receives particular study. 


Silicon-iron alloy MAGNETIC PRop- 
ERTIES OF 6.4 PERCENT SILICON-IRON 
SHEET MATERIAL. J. F’. Nachman and 
W. J. Buehler, Naval Ordnance Lab- 
oratory. May 1956. 20 pp. Available 
from Office of Technical Services, 
Dept. of Commerce, Wash. 25, D. C. 
50¢ (PB 121545) 

Evaluation of a silicon-iron alloy 
for synchro, transformer and mag- 
netic amplifier applications. De- 
scribes processing and magnetic an- 
nealing techniques which produce 
a polycrystalline 6.4% silicon-iron 
sheet. Evaluation shows the material 
to possess high initial and maximum 
permeability and moderately rec- 
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Satellite’s 
Magnesium 
Shell— 





International News Photos 


—typical of 
B&P’s Skill 
in Fabrication 


To a skin of non-uniform thickness of 
0.015” to 0.030”, interior bracing must be 
welded or secured with screws. Weight- 
savings of fractions of ounces can be 
highly important. The outside, manufac- 
tured to a tolerance of four micro-inches, 
must be polished to an intense mirror 
brightness. 


Magnesium was chosen for the structural 
material. B&P was chosen to work out 
the complexities of the fabricating and 
finishing operations and build the spheres 
. .. Whenever you are faced with a diffi- 
cult or delicate operation-problem in Mag- 
nesium or Titanium, a talk with B&P 
engineers is well worth while. 


Engineering Facilities 
in Detroit and Los Angeles 


. .. Write for Titanium and Magnesium 
engineering data—also folder on B&P’s 
facilities to handle tough jobs. 


BROOKS & PERKINS, Inc. 


Magnesium-Titanium Facilities 
Magnesium and Boral Sheet and Plate 


1960 West Fort St. 


Detroit 16, Mich. 
Phone: TAshmoo 5-5900 


IN LOS ANGELES: 
11655 VanOwen St. 


North Hollywood, Cal. 
56-B Phone: STanley 7-9665 


OFFICES IN NEW YORK, WASHINGTON, DALLAS 
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.. for the very best in perforated metals! who has used them 
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To be sure of your quality, price end PIPE PLUGS These vital items are produced eco- 
delivery on all perforated metals, plastics nomically and accurately at ELCO by the cold- 
and hardboards, specify STANDARD! heading roll-threading method. The leak-proof 
Keep the facts at your fingertips! “Dry-Seal” design is an ELCO specialty. Modified 
designs are engineered and produced to order. 
ATTACH THIS AD TO YOUR LETTERHEAD Second operation work is available, such as vent 
AND MAIL FOR OUR NEW holes, safety wire holes, etc. ELCO Pipe Plugs 
FREE CATALOG! are stocked in steel, stainless steel, aluminum, 
bronze, and brass. Write for our stock list. 
loos 
i « 
stamping and p e r 1] rd tT ' ni g co. 
Nn , 
Dept. 3121 West 49th Place, Chicago 32, Ill. 
s of All perforated materials ¢ bending + forming © welding © tooling © finishing 
st be a ae J 
ight- 
1 be 
ifac- 
shes, 
irror 
tural 
out 
and 
leres 
diffi- 
Mag- 
B&P 
les 
sium ern 
}& P's TROUBLE-FREE BEARINGS WOOD SCREWS PIPE PLUGS 
... Where it counts the most! MACHING SCREWS STOVE BOLTS 
MACHINE SCREW NUTS CAP SCREWS 
KARAK is a mixture of graphite and other forms of carbon. TAPPING SCREWS LAG SCREWS 
nc. Self-lubricating, it solves bearing lube problems many times, THREAD-CUTTING SCREWS DRIVE SCREWS 
many ways. It provides freedom of design for the inaccessible PHILLIPS AND SEMS SCREWS SPECIAL SCREWS 
bearing. Adaptable grades meet varying factors of speed, COLD HEADED PRODUCTS 
> load, temperature, pressure, and material to be handled. WE ALSO SPECIALIZE IN MAKING ANY OF OUR PRODUCTS 
Unlike metals, it will not melt or seize. It will not 
distort under heat. Results are greatly extended OF US a eee 
bearing life and reduced maintenance. Stainless Steel Copper Monel 
0 Bronze Silicon Bronze Aluminum 
Write factory today for free sample KARAK =| Brass Ambrac Special Analysis 
bearing, and information sheets No. 1164-74. 
ELCO vin EW CORPORATI 
The CARBON COMPANY CO ano SCREW CORPORATION 
; 1964 BROADWAY * ROCKFORD, ILLINOIS 
ALLAS 12508 Berea Road, Dept. 282, Cleveland 11, Ohio 
. 493 
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Long-time tests in the aviation and 
electrical appliance fields have proved 
that paint adhesion to surfaces treated 
with LUSTER-ON is superior to that 
found with other chromate conversion 
coatings. LUSTER-ON imparts a pas- 
sive surface which offers corrosion 
protection and best adhesive base for 
paint. 


LUSTER-ON MEANS ECONOMY 
On zinc or cadmium — use dilute con- 
centrations of LUSTER-ON utility 


liquids or /ow concentrations of 
LUSTER-ON 50 POWDER. 


On aluminum — use /ow concentra- 
tions of LUSTER-ON ALUMINUM 
SEALER. 


No current is required — no fumes to 
exhaust. 


LUSTER-ON proved formulas offer 
excellent operating control 


Superior treatment for zinc-base die 
castings, too! 





s and Prices 


on Request. Send in part 
for free processing- 


Data Sheet 





West Coast: Crown Chem. & Engr. 
Los Angeles & San Francisco 
Canadian Licensee: Alloycraft Ltd. 
Montreal 


For more information, Circle No. 564 
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tangular hysteresis loop. However, 
the addition of silicon over 5% 
decreases ductility of the iron and 
renders the alloy almost incapable 
of being cold-rolled into sheets. 


Nickel filler metals TrENTATIVE 
SPECIFICATION FOR NICKEL AND 
NICKEL-BASE ALLOY BARE WELDING 
FILLER METALS. Available from 
American Welding Society, 33 W. 
39th St., New York 18, N. Y. 40¢ 
(AWS A5.14) 

Covers bare filler metals for the 
welding of nickel and high nickel 
alloys. Establishes 13 classifications 
of filler metal, including nickel, 
Monel, K Monel, Inconel, Inconel X 
and various Hastelloy filler metals. 
Chemical analysis of the different 
classifications is given in a table. 


Aircraft metals INVESTIGATION OF 
THE COMPRESSIVE, BEARING AND 
SHEAR CREEP-RUPTURE PROPERTIES 
OF AIRCRAFT STRUCTURAL METALS 
AND JOINTS AT ELEVATED TEMPERA- 
TURES, PART 1, F. J. Vawter and 
others, Cornell Aeronautical Lab. 
June 1956. 194 pp. Available from 
Office of Technical Services, Dept. of 
Commerce, Wash. 25, D. C. $2.50 
(PB 121436) 

Describes equipment and special 
fixtures for conducting tensile, com- 
pression, bearing and shear creep 
tests on aircraft structural] metals 
and joints at elevated temperatures. 
Tensile creep properties are reported 
at several temperatures for 2024-T3 
aluminum sheet, C-110M titanium 
sheet, type 321 stainless steel sheet, 
and rivet wires of 2117-T4 alumi- 
num, Monel, and type 301 stainless 
steel. 


Reinforced alloys A STUDY OF THE 
POSSIBILITY OF REINFORCED HIGH- 
TEMPERATURE ALLOYS BY ADDITION 
OF REFRACTORY POWDERS. J. D. Bur- 
ney, P. R. Mallory & Co. Inc. May 
1956. 42 pp. Available from Office 
of Technical Services, Dept. of Com- 
merce, Wash. 25, D. C. $1.25 (PB 
121474) 

Outlines the possibility of reinforc- 
ing a nickel-chromium alloy by the 
addition of stable refractory oxides. 
Emphasis is placed on type, amount 
and particle size of the oxide and 
techniques for its proper dispersion 
with the base alloy. Greatly improved 
stress-rupture characteristics, com- 
pared with those of a wrought nickel- 
chromium alloy were indicated for 
the alloy reinforced with 1% alumi- 
num oxide, Room temperature impact 
and ultimate tensile strength ap- 
peared adequate. 


MATERIALS & METHODS 





GE THE FRETS ON 


LONG WEARING 
LOW FRICTION 


UNIQUE (OIL-FREE) 


SELF-LUBRIGATING 


RUSH 


EXCELLENT DURABILITY - CONSTANT 
COEFFICIENT OF FRICTION - APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
(—450° to +700°F.) 

OPERATE DRY, OR AT HIGH SPEEDS 
SUBMERGED IN WATER, GASOLINE OR 
LIQUID GASES - NON-CONTAMINATING 
IN FOODSTUFFS - EXCELLENT FOR 
CURRENT-CARRYING BEARINGS 


GRAPHALLOY is widely used for seif- 
lubricating piston rings, seal rings, 
thrust and friction washers, pump vanes. 
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BRUSHES * CONTACTS 


GRAPHALLOY has high-performance 
electrical properties: low electrical 
noise, low and constant contact drop, ® 
high current density, minimum wear! . 


Brush Holders and Assemblies, Coin Sil- 
ver Slip Rings and Assemblies available. 


USE OUR 40 YEARS OF DESIGN EXPERIENCE! 











~— | 
RAPHITE METALLIZING CORPORATION 
1010 Nepperhan Ave. * YONKERS, NEW YORK 


0 Please send date on Graphalloy Oil-Free BUSHINGS 
Send dota on BRUSHES ond CONTACTS. 
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by H. R. Clauser, Editor 


Thanks 

Now that the judging is completed and the 
winners in the first M&M Awards Competition 
have been announced (see p 148), I would like 
to publicly thank the four judges—Joseph Bon- 
anno, Walter Dorwin Teague, John Nielsen and 
John Seastone—for a highly commendable job. 

Both the value and success of any awards pro- 
gram depends to a large extent on the quality 
of the judging. It is a well-known, but unfortu- 
nate, fact that in many competitions the job of 
the judges is merely perfunctory. This was far 
from the case in the M&M competition. 

The judges labored long and hard at the diffi- 
cult task of evaluating the many entries and 
selecting the most deserving for awards. We 
were indeed fortunate in having four men who 
brought to the task of judging a broad and ex- 
pert knowledge of materials as well as a thorough 
understanding of the purposes of this Awards 
program. 


A Portable One-Seater 

If you attend the Design Engineering Show 
this month (and we hope you do) be sure to pay 
us a visit at our booth. (No. 425-431). We not 
only would like to meet you, but would also like 
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to show you the display of products that won 
prizes in the Awards Competition. One of the 
winning products that is likely to attract a lot 
of attention to our booth is the portable toilet 
which deservedly won an Award of Merit. But 
in order to forestall any experiments by thos¢ 
curious engineers who are forever wondering 
how things work, we plan to post a sign on th 
fixture that will read “Out of Order.” 


California and the Shakes 

I was leaning back comfortably in a chair in a 
Kaiser Aluminum Co. office in Oakland, Cali- 
fornia, just across the bay from San Francisco, 
quietly discussing an article with Dudley Ross 
and Harrison Beardsley when the earthquake 
struck. There were long seconds of rocking and 
trembling, then some more seconds of vibration. 
Being an Easterner and having been brought up 
a Baptist, my first thought naturally was that 
this was the end of the world. By the time we 
ran to the nearest doorway (which is supposed 
to be the safest spot during an earthquake) it 
was over. 

And that was my introduction to California. 
Despite the earthquake, I had a fine trip: I met 
a lot of readers, visited a number of aircraft 
plants, and attended the Western Plastics Expo- 
sition and the Western Metal Congress. Like 
most visitors, I was tremendously impressed by 
the advanced work being done on the Coast in all 
phases of engineering and design. 


Paying for Free Information 

During the Western Metal Congress, I attended 
a session of the special titanium symposium 
sponsored by the Metals Engineering Institute of 
the American Society for Metals. The charge to 
sit in on this symposium was $125. Fortunately 
I had a press pass. But I talked to a number of 
people who were not as fortunate and who could 
not justify the cost even on their expense account. 

I seriously question the wisdom of holding 
special symposia for which there is such a high 
admission charge during an otherwise open and 
free convention. It was difficult for me to see 
how the type of papers delivered at this titanium 
symposium differed from those given in sessions 
on other topics. As far as I know, the speakers 
were not paid and the preprints were no more 
elaborate than those commonly available at other 
technical society meetings. Furthermore, the in- 
formation was not obtained through research 
projects paid for by ASM. I suspect that much 
of the information presented was obtained under 
government contract. If this is the case, all 
technical people are entitled to hear the papers 
without charge, and the information and data 
should receive the widest possible dissemination 
rather than being restricted through a high ad- 
mission charge. 





